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Research Horizons 
Calling attention to a number of significant new developments on the way. 


Limit Switches in Industrial Machine Control—I 
Mark Morgan discusses mechanical and electrical characteristics of industrial 
and miniature switches and reviews types available. 


Research Progress in Dielectries—1951 


A. E. Javitz presents the fifth annual review of the meetings of the Con- 
ference on Electrical Insulation; materials for high-temperature service 
dominate. 


Magnetic Parts by Powder Metallurgy 


W. J. Polydoroff discusses various aaetle for sintered compacts and the 
effect of processing factors on magnetic properties and density. 


Compacting a Field-Type Magnetic Film Sound-Recorder 
D. J. White and W. H. Stutz tell how miniaturization techniques were used 
to reduce the size and weight without loss of essential motion stability. 


Locked-Rotor Performance of Polyphase Induction Motors 
D. M. Stiglmeier and R. F. Woll offer a graphic method for selecting de- 
sign class and NEMA frame size for motors operating under stalled 
conditions. 


Achieving Reliability in Loom Controls 
V. F. Sepavich shows how problems of sluggish operation, possible shock 
and fire hazard were overcome in developing new control systems. 


Standardization Advances on the International Level 
Two electrical standards adopted by IEC and four in process of approval; 
performance standards for appliances being developed by CEE. 
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Miniaturization Trend 
In Process Controls 


Process equipment controls are following the minia- 
turization trend. . . . Exhibits at the recent 23rd Chemical 
Exposition clearly showed the influence of miniaturized 
design, including use of subminiature tubes, printed cir- 
cuits, subassembly packaging and unitized construction. 
Reason: Growing complexity of process instrumentation 
imposes need for optimum utilization of control panel 
space. 
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Hand-in-hand with the miniaturization trend was 
a noticeable move to (1) simplicity of external ap- 
pearance and (2) a more efficient placement of 
knobs, switches, portholes and similar elements. . . . 


Latter shows cognizance of “human-engineering” 


considerations. 
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Building Navy Carriers 
“Around” Electronics 


It is already a truism that the modern aircraft is a 
huge electrically operated apparatus around which the air- 
craft builders have to design the airframe. . . . This is 
becoming increasingly true of the modern Naval vessel. 

Speaking at a. recent 8th annual meeting of the 
National Security Industrial Association, Captain J. B. 
Berkley, director, Electronics Ship and Amphibious Divi- 
sion, said: “The island structure of the Midway is a maze 
of reflectors, dipoles, whips, horns, and other electronic 
paraphernalia. The situation has reached the point where 
naval architects must now consider building ships around 
weapons. equipment and men just as aircraft builders 
make airframes to carry the weapons, equipment and 
crews. The new aircraft carriers will include some 
parts of this philosophy.” 


Oo 
In the fiscal year 1951, Capt. Berkley disclosed, 


approximately 700 million dollars are being spent 
for shipboard electrical and electronic equipment. 
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Simulated Brass 
and Copper Colors 

Replacement of copper and copper-base alloys with 
aluminum or other metals has led to a flurry of research 
effort to develop improved and workable simulated brass 
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and copper colors for the replacement metals. . . . Cur- 
rently announced is a one-step chemical process devel- 
oped by Enthone, Inc.. New Haven, Conn., by which 
aluminum parts (after first being cleaned) are immersed 
in a special compound to which dyes are added so that 
the part is coated and dyed simultaneously. . . . Coatings 
are said to be relatively nonconductive and are approxi- 
mately 0.0001 in. thick. Bath operates in temperatures 
from 190 to 210 FL... . Among other colors that can be 
obtained are blue, green, yellow and gold. Coloring time, 
15 sec to 2 min. 
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Setting Up Criteria 

for Industrial Research 
Research is a badly mishandled word. The line of 

demarcation between basic or fundamental research and 

applied research often gets lost in obscurity. Nor is it 
often clear what people mean by research and what they 
mean by development. So far as industrial research is 
concerned, it can be brought into focus by considering the 
following 10 justifiable industrial research motives as set 
forth by the Armour Research Foundation of the Illinois 
Institute of Technology: 
1. To anticipate and prevent troubles. 

To cure existing troubles and decrease rejects. 

To reduce the cost of a product. 

To increase the utility of a product. 

To reduce consumer operation or maintenance costs. 
6. To develop new processes, materials, or products. 
7. To improve the quality of existing materials or 

products. 

8. To amass scientific information. 

9. To bring about better standardization. 

10. To contribute to the common store of general techni- 
cal knowledge, with the ultimate motive of increased 
markets through raised standards of living. 
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Glass-Reinforced Styrene 
For High-Impact Purposes 


Glass-reinforced styrenes loom as. materials of prime 
importance for (1) high-impact applications and (2) 
large-area moldings eventually competitive with glass- 
polyesters. . . . One method is to impregnate giass mat 
with a styrene latex, then chop the dried mat and use it 
as an injection-molding compound. The second method 


is to mix chopped glass rovings with styrene powder. 
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EDISON announces its new Model 207 Minia- 




































TOR ..; ms ture Thermal Relay — designed to meet the 
Cathode Protection need for a space-saving time-delay relay. 
Gyro Erection — Into the design and development of this 
‘Motor Starting — s sealed-in-glass miniature, EDISON has applied 
Integration the experience of over 20 years in the thermal 
vers engineering field and has built into it man 
” & 8 y 
Overload Protection | of the quality features of the widely-used : 
Current Interruptions (Flashers) _ EDISON Model 501 Thermal Relay. In numer- 
Cycling Durations ous applications the two relays have similar 
© Cir wit Suterhiauare 4 operating characteristics. i 
Oat ie ona ee se ee ; a Pilot production started in December 1951. 
eeeeeenieeeenmeeeeaasmemnenaneeeasemee | For free bulletin, just clip coupon and mail. 
i 
SPECIFICATIONS * MODEL 207 
Sealed-in-glass Standard Heater Voltages: e 
Are quenching atmosphere 115v, 27.5, 6.3v On 
Precision timing — Final ad- Contact Ratings: WwW 
justment made offer sealing 2.5 amps @ 125v ac., | N C 0 R p 0 2 A T E D 
by patented feature 1.0 amp @ 125v de. 
Weight: % oz. (approx.) Ambient Compensation: Instrument Division * West Orange, N. J. 
Diameter: %” (approx.) —60 to +85°C 
Height: 244" maximum Nominal Heater Input: Seer 
(seated) 2 watts Fr 
Mounting: Miniature Button f saci a icc 
~— To: Instrument Division, THOMAS A. EDISON, INC. 


Range of Delay Periods: 


petty Sag 63 Lakeside Avenue, West Orange, New Jersey 


We may have an application for your Miniature 
® | Thermal Relay to 
OTHER INSTRUMENT DIVISION PRODUCTS bed ciate eet itn ceneaaeala a iatarlamaaiaiiaten ated hl 
Please send EM2 bulletin to: _ 
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suitably process, and then also use the material for injec- 
tion molding. Other compounding and fabricating meth- 
ods are presumably under investigation. 


Epoxy and polyester resins have been competing 
in the casting-resin field but the latest wrinkle from 
the research laboratories is a formulation combining 
the two. 


Cost Reduction by 
Magnetic Recording 


Magnetic recording applied to the design of an electro- 
myograph (a medical instrument for recording muscular 
action) has not only increased the accuracy of the instru- 
... Previ- 
ously, the data were recorded on film at a cost of about 


ment but has decreased the cost of operation. 


$9.00 per min of operation: on magnetic tape. the cost 
has been slashed to $3.50 per 30 min of operation or a 
reduction of some 98 per cent. A dual-channel system is 
used enabling a simultaneous recording of the patient’s 
muscular action and also of other reactions that may 
cause variations in the recorded data. 
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The electromyograph has a flat frequency response 
from 20 eps to over 7000 eps. Muscular impulses 
recorded are of the order of 30 microvolts to 3 mil- 
livolts. Preamplifier increases the voltage by a factor 
of 20,000. Design is the work of Armour Research 
Foundation electrical-engineering _ staff 


Murphy and Hilary W. Pavela). 


(James L. 


Tube Reliability 
Equals Economy 


Post-World War II research and development program 
for high-reliability tubes carried on by General Electric, 
Raytheon and Aeronautical Radio, Inc. (the latter a 
nonprofit organization sponsored by the nation’s airlines ) 
has paid off in dollar-and-cents. According to a re- 
cent announcement, the commercial airlines reported a 
net savings of $250,000 from the use of high-reliability 
tubes during the first 12-month period the program was 
in operation. 


At a recent reliability meeting sponsored by the 
Research and Development Board, representatives of 
the General Electric Tube Department indicated that 
with full cooperation of the military the company 
could produce some 20 million high-reliability tubes 
annually for military electronics equipment. 


Materials Evaluation 
is a Two-Way Street 


\ material of critical importance to the design engi- 
neer may represent only a small portion of the material 
producer’s total volume. Or, some special application of 
the material may be (volume-wise) of limited importance 
to the producer as against other applications of the same 
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material. . . . Obviously, the producer can put just. so 


much research into such specialized materials or special- 
ized applications: and as a rule he puts in far more than 
is actually warranted on a cold dollar-and-cents basis. . . . 
The equipment designer and manufacturer, therefore, has 
the responsibility of doing his share in research evalua- 
tions of these materials both on a laboratory basis and 
in field equipment tests. 


a) 


. Research Progress” 
in Dielectrics—1951” 


From test methods for determination of the effect of 
high-energy radiation on insulating materials to the 
development of new types of mica, turn to page 90 of 
this issue for a comprehensive on-the-spot report of the 


1951 Conference on Electrical Insulation. 


This department welcomes comment and discus- 
sion. In particular, it will welcome (for possible 
publication) “work-in-progress” notes on your own 
research projects. Sources will be held confidential, 
if so requested. Address all communications, Editor, 
“Research Horizons,’—care of this publication. 


—A.E. J. 


Titania-Opacified 
Single-Coat Enamel 


Jointly developed by Republic Steel Corp. and the 
Ferro Corp., a new method for finishing appliances and 
other porcelain-enamel products is said to eliminate the 
need for a ground coat, or for using special “premium” 
higher-priced steel where a single coat is essential. . . 
Heart of the new process is a nickel-deposition chemical 
reduction method for the treatment of the metal surface 
(after an initial cleaning). Advantages: The action is 
nongalvanic. The nickel coating is continuous and free 
of the “holes” such as may occur with the conventional 
nickel-dip process in which some iron goes into solution. 
Result: A rough surface that gives the steel surface the 
desired adherence quality for a single-coat operation. 


Cc 


Conventional enameling techniques are used. The 
one-coat finish is about half as thick as the usual 
poreelain-enamel coating and is said to offer im- 
proved resistance to impact, heat, thermal shock and 
torsion. Enameled products are adaptable to normal 
fabricating methods. In reflectance and 
color qualities, these coatings are described as the 
equal of the conventional types. 


surface, 
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Dielectric Constants 
of Pure Liquids 


Literature on some 800 substances was critically exam- 


National 
compile a 44-page 
Pure Liquids.” 


ined by Bureau of Standards scientists to 
“Table of Dielectric Constants of 
Only the low-frequency or so-called 


“static” values are given. Variations with temperature 
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are represented by a concise function in some instances; 
in others, values are given for selected temperatures. . . . 
Ten standard liquids are recommended as _ reference 
liquids with values of dielectric constant from 1.2 to 80, 
accuracies of 0.2 per cent or better. 
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This publication (NBS Circular 514) is available 
from the Government Printing Office, Washington, 
D.C., at 30¢ per copy. ... A continuing program 
calls for preparation of additional tables showing 
dielectric constants of gases, solids, aqueous and 
nonaqueous solutions and mixtures, and of dipole 
moments. 


Keep an Eye on 
Plastisols! 


Known also as “paste resins,” these vinyl dispersions 
have many possibilities in the industrial field. Adaptabil- 
ity to several processing methods and a great variety 
of formulations should open various applications for 
molding and for coating components parts in original 
equipment. .. . Already the plastisols have been used for: 
(a) casting bus-bar assemblies to provide both insulation 
and a shock-resistant mechanical structure; (b) dip- 
coating of racks, baskets and other parts of plating equip- 
ment to provide improved chemical and abrasion resist- 
ance; (c) coating of automotive light sockets as 
protection against moisture and dirt; (d) coating of 
low-carbon steel nuts and bolts for equipment where 
contact with corrosive fluids is encountered (a replace- 
ment for stainless); and (e) coating of dish-racks in 
electric dishwashers (again a stainless replacement). 









Research Note 


Fatigue properties of metals and plas- 
tics can be determined in 10 hr or less 





using a new technique developed by 





T. Smith of Rensselaer Polytechnic In- 
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An Improved Method for Determination of the Endurance Limit 
of Solids such as Metals and Plastics 


has been determined, 
test bars is prestressed within very nar- 
row limits to determine the endurance 
Dr. J. L. Rosenholtz and Prof. Dudley limit within a few hundred psi. The 
method works for plastics as well as it 
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Vinyl plastisols are practically 100 per cent solids 
and cure without release of volatile solvents (in this 
respect they differ from “organosols”’). After being 
shaped in molds or otherwise to the required configu- 
ration of the final part they will fuse under proper 
heating to a homogeneous molded piece or coating. 
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Royalty-Free AEC 
Patents Available 


Some 25 patents owned by the U.S. Government and 
held by the Atomic Energy Commission have been re- 
cently listed with the Patent Office as available for 
non-exclusive royalty-free license. . . . Among these is 
Patent No. 2,569,232 covering an improved high-sensitiv- 
ity electronic filter circuit which may be synchronized to 
pass any one of a number of frequencies. .. . Patent No. 
2,569,646 relates to an electrical simulator designed to 
solve simultaneous partial differential equations such as 
neutron-diffusion equations. . . . Patent No. 2,571,439 
provides for an electronic system to determine the char- 
acteristics of radiation-responsive devices, particularly to 
automatically plot the characteristic rise curve of a 
Geiger Mueller tube. 


An improved manufacturing method—so far under 
wraps—is key to a current development which may 
lead to the production of Teflon-impregnated glass 
fabric less than | mil thick and marked by freedom 
from objectionable porosity. 


of the air bath is then raised to 100 C 
from a maintained room temperature of 
20 C. This process requires approxi- 


a second set of 


mately 2 hr. From recorder readings at 
20 C and 100 C the values of linear 



















































































stitute. On standard reversing-stress ma- 
chines it takes months to establish fa- 
tigue limits of a half-billion are cycles 
needed for some critical applications. 

In the method developed at RPI, des- 
ignated R/S  Dilastrain Method, the 
first step consists of prestressing a series 
of test bars at different stress levels for 
100,000 cycles, or less. In an_ initial 
rough determination the stress differen- 
tials are selected from the static phys- 
ical properties of the material. For ex- 
ample, if the yield point of a metal is 
found to be 50,000 psi, a series of 
eight test bars are prestressed from 60,- 
000 psi down to 25,000 psi at 5000 psi 
intervals. When the approximate value 







does for metals. Furthermore, any type 
of stress may be applied, that is, tension, 
compression, torsion or bending or com- 
binations of them. 

The second step involves the use of 
the Dilastrain analyzer, similar in prin- 
ciple to a dilatometer. The instrument 
has a bank of eight multipliers, each 
consisting of a quartz extensometer 
which activates a lever, the movement 
of which is magnified approximately 
3500 times and recorded graphically. 
The eight test bars are cut into 2-in. 
lengths, with the section containing 
maximum strain at the center, and are 
placed in the multiplier, which is im- 


mersed in an air bath. The temperature 


thermal expansion are calculated for 
each of the test bars. When these values 
are plotted against the applied stress, 
a sharp dip in the curve will appear at 
the endurance limit of the material. 
The originators of this method have 
tested duraluminum, magnesium, steels 
of various strengths, naval brass and 
polystyrene. Checking against the re- 
sults of conventional methods the re- 
sults have been found to be more ac- 
curate. Rensselaer Polytechnic Institute, 
in which rights to the Dilastrain Method 
wilf be vested, will issue non-exclusive 
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licenses for its use. 
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That Old Magic 


PROFESSIONAL engineer is 
considered to be a conservative 


type of individual, modest in his efforts 
to claim superiority for any of his brain- 
children and always ready to qualify any 
broad statement. Speaking before other 
engineers, he assumes that they are as 
intelligent as he believes himself to be 
and that there may be some in the audi- 
ence who know perhaps even more than 
he does about a given subject. He speaks 
(or writes) cautiously with an objective 
viewpoint on the assumption that he may 
be challenged by a fellow engineer who 
may also be his commercial competitor. 

He is seldom boastful, slow to use 
superlatives and never attributes the re- 
sults of his work to magic. Not so the 
sales promotion side of the industrial 
house, when the product developed by 
the engineering department is one sold 
to the general public. Here we can visu- 
alize the engineer being pushed aside by 
the sales promotion manager with a re- 
mark to the effect that “you fellows are 
good, but you don’t understand consumer 
psychology. Leave it to us to properly 
merchandise your stuff.” 

At a recent press preview of improved 
home appliances, there was one new de- 
sign feature that stood out. It represented 
a different approach to a problem that 
has confronted all makers of the same 
type of product. Fundamentally, the 
scheme was based on an adaptation of a 
system just reaching the commercial 
stage in a parallel field, and like any 
sound engineering development it was 
based on principles of physics. 

The man responsible for its develop- 


ment is known for his conservatism. One 





can imagine his pain when he was forced 
to approve sales literature on his product 
splashed with the word “magic” on every 
page (9 times on one) and using such 
terms as “Most spectacular, Sheer engi- 
neering genius, Revolutionary, Brilliant 
in describing the details. No doubt, his 
first instinct was to hide under the desk. 
But what could he do! Just laugh it off 
the next time he ran into fellow engi- 
neers. 

No engineer is going to be allowed to 
write consumer sales copy, but he ought 
to demand the right to edit out of the 
copy spurious claims or trumped up rea- 
soning behind perfectly sound engineer- 
ing principles. The theory that many pro- 
motion people have is presumably that 
(1) the public is awfully dumb and 
hence (2) give them an explanation 
they can readily swallow even though it 
might not exactly correspond to the facts. 
After all, the product does work and the 
company will stand behind ict. 

In the particular case referred to, the 
device inherently is more economical in 
the use of electric power than competi- 
tive units operating on different princi- 
ples. But instead of attempting a non- 
technical explanation, the copywriter 
pointed out an obvious competitive 
weakness and by inference led the reader 
to believe there were greater savings 
than were actually obtainable. 

It is a difficult job to explain scientific 
phenomena in terms the lay public can 
understand. It is a job the engineering 
department might well take on as an 
added responsibility, for professional 
pride if for no other reason. There is no 


room for magic in engineering. 























































































































































Limit switches in industrial machine 


As a guide to the application engineer, mechanical and electrical char- 


acteristics of heavy industrial and miniature limit switches are reviewed 


generally in the first part of this 


article will present 


N THE design of industrial machinery often it is 
necessary to receive signals indicating when a 
traveling member reaches a predetermined posi- 
tion, or when it must stop or reverse direction. In a 
hand-operated machine, the operator can generate these 
signals by acting upon a pushbutton, a foot switch or a 
lever at the particular moment desired. but the timing 
would be subject to the inaccuracy and inconsistency of 
human actions. In modern electrified machine control, 
these signals are produced automatically by the moving 
members acting upon so-called limit switches. These 
may be used (a) to control the generating motion itself 
(for instance, to stop it, reverse it, or vary its speed) : 
(b) to control other independent machine elements, 
establishing a predetermined sequence of operations and 
interlocking one motion with others; or (c) for signal- 
ling, counting and similar purposes. 
This discussion on limit switches will cover both 


Fig. 1 (Left)—Front and rear views of a roller arm 
limit switch which can be transformed from a resetting 
type on either side to a non-resetting type by changing 
the spring from one side to the other or by removing it. 
This “Snap-Lock” unit has a serrated operating lever for 
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two-part article. The concluding 


methods of operation and the circuits involved. 


mechanical and electrical aspects. The mechanical study 
will be devoted first to the means required by the rela- 
tive motion of machine elements to trip the switch and 
generate the signal at the proper time and position; and 
second to the analysis of types of switches available and 
mode of operation suitable to the nature of the machine. 
The electrical study will be devoted to the circuits for 
incorporating the signal produced by limit switches into 
the electrical control circuit of the machine so that a 
prescribed operation will be correctly performed. 

A working familiarity with limit switches is a pre- 
requisite for the engineer who undertakes to apply them 
in machine control, but it is not necessary to make a 
detailed analysis of the design or manufacturing pro- 
cedures of switches. Considerations for the selection and 
application of limit switches are summarized in the ac- 
companying table for quick reference and as a necessary 
premise to the discussion that follows. 


adjustment in 714-deg fixed increments. SPDT contacts 
rated at 20 amp, 115 volts a-c; 5 amp, 575 volts. 
Fig. 2 (Right)—Screw grip lever is continuously ad- 
justable around the hub of this Square D limit switch. 
This is an intermediate size, often used for machine tool 
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Application of three different methods of cam oper- 
ation obtained by three heavy duty, oil-tight limit 
switches for the link-end control of a_ 600-ton, 
32-0z Reed-Prentice plastic injection molding press. 


The table spotlights the characteristics of limit 
switches, but is definitely not an exhaustive listing of all 
available types or all possible features. Consequently, 
only qualitative data are given, but this fact does not 
imply that the designer may overlook quantitative 
values. As these values vary from application to appli- 
cation, an attempt to classify them would be fruitless: 
the designer will seek them out in each particular in- 
stance from the switch manufacturers. Although much 
of the information contained in the table is self-explana- 
tory. a few notes on some of the entries are in order. 


Mechanical Characteristics, Basic Types 


A.1.b. Some of the lever arm switches of more recent 
design are made so that it is possible to change opera- 
tion from clockwise to counterclockwise (or vice versa) 
by reversing the location of the operating spring and 
associated mechanism. Furthermore, it is sometimes 
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applications, with SPDT contacts rated at 15 amp, 115 
volts a-c; 5 amp, 575 volts. Housing is a zine-base die 
casting. Fig. 3 (Above)—Fork-type limit switch in 10- 
amp rating, with oil-tight enclosure, designed for ma- 
chine tool use. Contacts either SPDT, DPST or DPDT. 
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Considerations for the Selection 
and Application of Limit Switches 


MECHANICAL CHARACTERISTICS 


A. Basic Types 
1. Roller arm type 
a. Style of operating lever: single roller, double roller, 
one-way spring-loaded roller, roller leaf, rocker lever 
and others; length. 
b. Lever adjustment method. 
c. Direction of lever operation: clockwise, counterclock - 
wise, indifferent. 
2. Push-rod type (left or right operated). 
3. Plunger type (size, material, adjustment of button). 
4. Fork type. 
5. Specials, (elevator, crane, planer, rotary and others). 


B. Mode of operation 
1. Resetting (spring return) or maintaining contacts. 
2. Slow or snap contact action. 
3. Pretravel, overtravel, movement differential. 


C. Size as it affects application and duty-life; determined 
by values of stroke (pretravel plus overtravel), air gap of 
contacts, operating and release forces 
1. Large switches: standard industrial type. 
2. Intermediate switches: precision, machine tool type. 
3. Miniature switches: supersensitive, Micro-Switch type 
units. 


D. Enclosure: open, splashproof, oiltight, with transparent 
window, others. 
Mounting: surface, flush, panel type. 
E. Wiring 
1. Threaded conduit entrance (size, location, quantity). 
2. Terminals: exposed or enclosed, screw or solder type, 
size and type of screw, etc. 
3. Association or separation of electrical from mechanical 
parts. 


F. Contacts 
1. Single or double break. 
2. Overlapping or non-overlapping. 


ELECTRICAL CHARACTERISTICS 


A. Circuits 
1. Single pole, single throw. 
2. Double pole, single throw. 
3. Single pole, double throw. 
4. Double pole, double throw. 


B. Ratings (a-c and d-c) 
1. Current for various load voltages. 
a. Carrying capacity, continuous. 
b. Inrush (make). 
c. Interrupting capacity (break) for inductive or non- 
inductive loads. 
2. Maximum permissible voltage. 







































































































































































































































































































































































poss] je to transform a resetting switch into a non- 


resetting type by removal of the spring, Fig. 1. These 
are features often attractive to the machinery manufac- 
turer because they allow stocking of a single unit for 
a number of different applications. Most limit switch 
manufacturers make the position of lever arms adjusta- 
ble around its hub. The amount of adjustment varies 
from about 90 deg. up to 360 deg. The adjustment may 
he stepless if the fastening means are of the screw grip 
type (see Fig. 2), or by small fixed increments if bv 
broached serrations with tightening nut (see Fig. 1). 

A.4, Fork types, Fig. 3, are usually of the springless, 
maintaining-contact type capable of being used singls 
with a reversing type cam. 

B.2. Slow or Snap-Acting Contacts. Slow-acting 
types are mechanically simpler and therefore often less 
expensive. And it is their simplicity with its inherent 
compactness of construction which makes them desir- 
able in some applications where space is a factor, par- 
ticularly in the open type construction. However, the 
designer should not lose sight of the fact that in a 
slow-acting switch the make/break speed of the contacts 
is a direct function of the speed of the operating ma- 


chine member. Therefore, slow-acting switches should 


be used only when this speed is comparatively high, and 


isl 


the inrush or break currents are moderate: in other 


words, when there is a minimum hazard of arcing, pit 
ting or freezing of contacts. Also, when the positioning 
accuracy required is not extreme. From the foregoing it 
will be clear why the slow form of contact action is not 
common in the midget types. 


Components of Other Devices 


Machine designers find it sometimes convenient to 
employ components of other devices which may have 
special desirable features as limit switches. Usually these 
are open type, slow-acting switches, such as those shown 
in Fig. 4. These are interlocks for magnetic devices. Due 
to its compactness, long operating stroke, non-overlap- 
ping contacts, the one on the right has been used by the 
author as a limit switch in the open construction in 
several machine tool applications. 

6.3, Travel, Overtravel, Movement Differential ( for 
snap-acting switches). When a force is applied to the 
operating member of a switch. moving it until the 
mechanism trips, the distance from the position of rest 
to the trip position is usually designed as travel or pre- 
travel (see Fig. 5). After the switch is tripped, if the 
force remains applied in equal or larger value, the oper- 
ating member moves further, first for a short distance 
(designated as overtravel) and after, for a somewhat 
larger “‘satety” dimension, until end of force travel is 
reached. In order to reset the contact, the operating 
force must be reduced or removed. When movement in 
the opposite direction occurs, due to reduction of the 
applied force the tripping point will be passed before 
a position is reached where the switch resets, i.e., where 
the contacts snap back to the original condition. The 
distance between the forward trip and the return reset 
points is known as “differential.” Its value varies widely 
from one type of switch to another because it is directly 
dependent upon the amount of contact air gap. How- 
ever, for a given individual switch most manufacturers 
state that the value of the differential remains constant 
for repetitive operations. The degree of constancy in the 
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Fig. 4—Open-type interlocks used as components in mag- 
netic devices make convenient limit switches for use in 
machine compartments free from coolant or oil spray. 


value of differential (distance and forces), is equivalent 
to the value of repetitive accuracy for the switch. A 
differential is found in the majority of switches avail- 
able, but there are exceptions (for instance. the Na- 
tional Acme switch pictured in Fig. 1). 

Probably in the majority of general purpose appli- 
cations the existence of the movement differential is 
irrelevant or of small consequence; but there are critt- 
cal jobs where it may prove to be a handicap. Good 
design always calls for an investigation of conditions 
resulting from the switch differential. A graphical rep- 
resentation of the meaning of differential is found in 
Fig. 5, as applied to a plunger type switch. For lever 
arm switches, the motion is in angular displacements. 
Fig. 6 indicates actual values of the characteristics of 
the switch shown at the right. 


1). Enclosures: I 


transparent windows have been in- 
troduced recently to fill the need of large production 
machines like the transfer type machine tools used in 
automotive plants. There, safety and maintenance reg- 
ulations require frequent inspection of the contacts 
and operating mechanism of limit switches; it is an 
obvious advantage to do it without opening the switches. 
For this purpose, standard oiltight units are altered by 
substitution of a transparent cover, made of shock and 
shatterproof material such as acrylic plastics. Chief 
limitation is surface clouding due to fine scratches. 
Switches thus modified do not necessarily carry the 
Underwriter’s Laboratory approval originally bestowed 
upon them. 

F.?, Contacts: 
overlapping contacts is a characteristic which applies 


Choice between overlapping or non- 


only to switches carrying more than one set of inde- 
pendent contacts. Overlapping switches are those that, 
when tripping, close the normally open (NO) contacts 
before opening the normally closed (NC) contacts; 
when resetting they close the NC contacts before open- 
ing the NO contacts. Non-overlapping are switches 
that behave in the opposite way. Certain units can be 
changed from the overlapping to the non-overlapping 
mode, and vice versa, through small alterations or 
substitutions. This adaptability may prove an attractive 
feature from the user’s point of view for the same 
reason mentioned under Par. A.1.b. A typical example 
is the slow action, open type unit of Fig. 4 (left) where 
the only change required is in the shape of one of the 
contact-carrying arms. The shape of the arm cannot 
be altered, but one can be substituted for the other in 
a matter of a few minutes. 
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Free position of switch 


Pretravel Trip force(minimum) 


Trip position 


| Overtravel os 
! Overtrave/ position 


Overtrave/ 
force 
(maximum) 


force 
aifferential 


Satety 
travel 


| 
| 
| 
! 
| 
| 
I 


Safety travel- maximum stroke 


Fig. 5 


Reset force(maximurm) Reset 


over trave/ 


lovernerit 
differential 


Reset position 


Reset 
pretrave/ 
(maximum) 


Reset airection 


Graphical representation of the movement and force characteristics of a 


plunger-type limit switch. Differential is defined as the distance between the trip 


and the reset points or the difference in force values corresponding to these points. 


Notes on Electrical Characteristics 


1, Contacts and circuits are practically the same as 
those of pushbuttons or selector switches. The circuitry 
is also similar since the primary function of limit 
switches in electrical circuits is to accomplish, through 
mechanical action, what could hypothetically be done 
manually. 

6.1, Current Ratings for Various Load Voltages: 
Limit switch contacts, generally speaking, behave like 
contacts of other electrical devices of comparable rating, 
as far as current carrying capacity is concerned. To 
ensure maximum contact life, the boundary of rated 
load should no disastrous 
effects will immediately occur to a switch which is 


not be crossed. However, 


8° MIN. RELEASE TRAVEL FREE 
POSITION 
| 


RELEASE POINT cea \ 
| 


5° MAX. PRETRAVEL 


/| 
/ 
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moderately and temporarily overloaded. Thus, when 
switch life is not an important factor, as in the case 
of overtravel units entailing infrequent operation, over- 
loads of the order of 50 per cent of rating are justified. 
It is desirable, however, to distinguish between con- 
tinuously carried, and make-and-break loads. 
for instance, th 
carries a rating of 


e precision limit switch of Fig. 7 
5 amp, 125 or 250 volts a-c, with a 
maximum permissible temperature rise of 30 C on the 
wiring terminals and an average probable life of 750,000 
operations. At 10 amp, 125 or 250 volts a-c, the average 
probable life is 1,500,000 operations. A current of 25 amp 
may be carried when the maximum permissible tempera- 
ture [ 


rise of the terminals is 65 C, but the probable 


contact life drops to 100,000 operations. These values 


8 MIN. RELEASE TRAVEL 


RELEASE POINT 


pa MAX. PRETRAVEL 
/ 


/ _—a. OPERATING POINT 


Fig. 6 


tion of the angular movement 


Graphical representa- 


characteristics of a 
Switch lever arm 
pictured at right. 


and force 
limit 
This 


is a heavy duty precision limit 


Micro 
switch 


switch for industrial service. 
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Fig. 7 (Upper right)—‘“Pin” plunger Micro Switch, 
for high accuracy applications, has pretravel 0.020 in., 
overtravel 0.005 in. Dimensions 1-15/16 in. long, 11/16 
wide, 27/32 in. high. See text for rating. A variety of 
actuators may be added. Fig. 8 (Left)—Variations of 
a basic line of miniature limit switches made by Mu 
Switch Division. Actuators supplied in the leaf spring 


type, riveted or pivot mounted, with or without roller, 


of current and life apply also to inductive loads of 50 
per cent power factor. 

For proper selection of limit switches in regard to 
loads, most manufacturers make available tabulations 
of safe values for continuous, inrush and break currents, 
inductive, at voltages of 110, 220, 440, 
550 volts, 60 cvcles a-c. 


inductive or non 


B.2. Maximum Permissible Voltage. The overwhelm- 
ing trend in machine control is to applv limit switches 
14 


in a low voltage control circuit at 110 volts a-c. Never- 
1 


theless, most limit switches are designed for higher 


voltages: the large industrial switches for 600 volts 
a-c and d-c and some of the midget units for potentials 


Other 


up to 440 volts, depending upon make and tyne. 
midvet units have so small a contact air gap that oper- 


ation at voltage higher than 230 volts would make 


them insecure (see Figs. 7, 8 and 9). All this may seem 


irrelevant if the switches are used at 110 volts. How- 
insulation 
test of completely wired machines made according to 
NEMA standards calls for a voltage of 2E-+-1000 volt 
for 1 minute. Such a test is encouraged in the NMTB 
Electrical Code (and J... 
it may be desirable to short-circuit the limit switches 
during the test. 

Besides those listed in the 
factors well 


ever, the point is raised here because the 


S 
A 
standards). In some cases 


table, there are other 
worth considering when selecting limit 
switches. They are not to be considered as distinguish- 
ing characteristics, but rather as features of good switch 
design or of switch application. For instance, the prob- 
able life of a switch is important in applications re- 
quiring a large number of operations per hour. The 
material constituting the contacts is important in rup- 
turing highly inductive loads. For inductive loads and 
frequent operation, the arc chamber of the switch is 
important for its size, venting and materials. There 
are applications where an interruption of a contact 
even for an instant, may lead to serious trouble; in 
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also spring plunger type. One-piece snap-acting operat- 
ing spring in molded phenolic base with exposed 
terminals for panel or surface mounting. Fig. 9 (Lower 
right) — Another midget-type limit switch is the G.E. 
“Switchette” measuring 14 in. long, % in. wide and 
11/16 in. high. Its SPDT double break contacts are 
rated at 10 amp at 115 or 230 volts a-c. Screw terminals 
are brought out through cover for connections. 


these cases shock and vibration proof contacts are a 
must. Sometimes contacts tend to bounce immediately 
after they are made; such mal-operation can be best 
detected only by use of an oscillograph, but is worth 
examination in critical cases. Only experience will help 
the designer in most troubles of this type. 


Graphical Symbols 


There are no clear-cut universally accepted rules 
and symbols to represent unequivocally in wiring dia- 
grams the operation of limit switches for machine con- 
trol.* Hence there are cases where, if svmbols alone 
are used, misinterpretation may occur unless whoever 
reads the diagram has knowledge of how the 
are applied to the machine. 


switches 


The ASA symbols for limit switches as set forth in 
paragraphs 21.31 and 21.32 in ASA Standard Z32.3 
1946 (Graphical Symbols for Electric Power and Con- 
trol) are 


LS-1 LS-1 
For N.O. contacts For N.C. contact 


These are the same as those used to represent the 
contacts of magnetic devices. It is stated in the stand- 
ards, and is actually common practice, to show symbols 
of the apparatus in the de-energized or non-operated 
position. Applied to a given machine, this scheme may 
show a limit switch in a state of being operated (1.e. 
tripped) when the magnetic devices are de-energized 
and the pushbuttons are not operated. It is apparent that 
when this results, it should be made clear in the diagram 
through use of adequate explanatory notes. 

For this reason some of the large automotive man- 
ufacturers, members of the Joint Industry Conference 


Machine Analysis,” by Mark 


* See “Elementary Wiring Diagrams for 
August, 1949. 


Morgan, “Product Engineering, 


ELECTRICAL MANUFACTURING 









































OPERATING CAM SHOWN 
IN UP POSITION 


ELEMENTARY DIAGRAM 





LS- U 
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MACHINE DIAGRAM 



























(J.1.C.) of Detroit, have adopted different symbols 
from those of ASA with the intent of avoiding such 
pitfalls; they are shown below: 


Held closed Held open 


Another source of misunderstanding is inadequate 
identification from the viewpoint of machine application. 
This is best illustrated by example: Assume a machine 
member (e.g. a cam bar) reciprocating in a vertical 
plane between two limit switches located at the extreme 
up and down positions and identified as LS-U and 
LS-D. The upper part of column A, Fig. 10 represents 
schematically this condition. Assume that the upward 
and downward motions are controlled by energizing 
magnetic starter solenoids U and D respectively, and 
that the limit switches act for overtravel protection at 
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operated : — 
downward 


LS-D a; LS-D 
operated ' as 
Upward oe 


10 — Without addi- 
tional notes such as in the 
machine diagrams at bot- 
tom, standard symbols are 
inadequate to distinguish 
between the two different 
methods of operating 
a pair of limit switches. 


Fig. 


either extreme. The corres- 


ponding elementary diagram 


LSU es coe LS-U ‘| is shown in the middle part 
Cnet operated —_ of column 4. In the machine 
downward L_._ a Upward | 


diagram, LS-U and LS-D are 
shown one above the other 
to agree with their actual re- 
lative position on the machine 
(see bottom part of column 
A). 


Assume next that the ge- 


ait dale 


ometry of the operating cam 
bar is altered to take the 
shape schematically shown 
on top of column B, Fig. 10. The new arrangement does 
not change the relative position of the limit switches ; 
it is still correct to identify them as LS-U and LS-D 
and show them one above the other in a machine dia- 
gram (bottom part of column PB). However, in column 
A, limit switch LS-U is tripped in the downward motion 
of the cam and LS-D in the upward motion. In column 
B it is just the opposite. The circuitry for the former 
case is definitely not correct for the latter one (compare 
elementary diagrams of columns A and P). Clearly, 
then, if in both cases the limit switches in question are 
identified only as LS-U and LS-D, erroneous interpre- 
tation of the diagram may be expected when going 
from one type of cam to the other. 

This is a typical instance where the identifying sym- 


"s 
lly show not only the relative 


bols must unequivoca , 
position of the switches, but also the direction in which 
they are operated; for instance, LS-U (upward) or 
LS-U (downward) and LS-D (downward) or LS-D 
(upward). As alternatives, explanatory notes or graph- 
ical notations such as arrows corresponding to direction 
of motions could be included in the machine diagram. 


a 
het | had 
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Research progress. in DIELECTRICS 







Summary ice 


fluorocarbons. 


N purpose and scope the 20th Annual Meeting of 
Insulation (held 
, at the National Bureau 
of Standards, Washington, D. C.) followed the general 
pattern of previous meetings. (1) 


the Conference on Electrical 


October 29-31, inclusive 


\gain, all aspects of 
electrical insulation were represented, from fundamental 
research through commercial production of materials to 
practical end-product application. 
ever, was notably higher—some 325 against an average 
thus reflecting the sharply 
mounting interest in this field. And a spirit of urgency 
regarding improved dielectrics to meet military re- 
requirements was apparent. More than one speaker ex 
claimed 


+ 


Registration, how- 


~ 


of 200 in preceding years 


: “Time is running out!” 

Clearly dominating the sessions and underscoring this 
urgency were two of the nine round-table discussions : 
“Requirements and 
trics,”’ 


Prospects for Improved Dielec- 
with an attendance of some 125, and “Insulating 
Materials for Use at Elevated Temperatures,” almost a 
full-fledged conference of its own with an attendance 
of at least 200. Summaries of these discussions are 
therefore logically incorporated with the reviews of the 
papers presented at the three formal symposia.+ 
Springboard for the discussion on improved dielec- 
trics was a breakdown of military requirements given 
unofficially by representatives of the Services. (Owing 
to the informal nature of the round-table discussions, 
individual sources of comment are not indicated.) The 
Signal Corps wants materials able to withstand storage 
temperatures of about 80 F (—62 C) to + 160 F 
(71 C) and operating temperatures from —55 C to 
250 C. Against a challenge that all Signal Corps re- 
* Italic numerals in parentheses apply to references at end of article. 
+ Highlights of the round-table discussions on ceramics and glasses 
and on biological deterioration of insulation appear in Tables II and 
VII respectively. Other round-table discussions for which space does 
not permit summaries were: Service Performance of Insulation for 
Electrical Equipment; Dielectric Measurements; Ferroelectrics and 


Electrets; Fundamental Properties of Dielectrics; Service Performance 


of Wire and Cable Insulation. 
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Dielectric materials hold the key to the 
successful development of critical mili- 
tary equipment able to meet severe serv- 
requirements. New materials 
cussed include mica papers, polyeste! 
capacitor film, further developments in 


Materials able to stand 


up to elevated temperatures dominate 
research efforts. Instrumentation tech- 
niques for dielectric measurements are 
dis- being refined and extended to include 
some new areas of investigation, such 
as the effects of high-energy radiation on 


insulating materials. 






quirements do not have to meet such requirements, it 
was conceeded that for most of the operations the upper 
temperature limit may not exceed + 65 C, but there are 
many applications (such as communications equipment 


1 


in tanks) where ambients from 65 C to 125 C are 
encountered, and there are special operations where 
temperatures from 125 C to 250 C apply. In some in- 
stances temperatures as high as 600 C have to be con- 
sidered. 

\side from these requirements, the Signal Corps 
wants insulating materials with good mechanical prop- 
erties, able to withstand high humidity and extreme 
temperature cycling without severe degradation, and able 
to resist the corroding effects of coral dust, salt spray 
and similar contaminants. (2) 

Bureau of Ships men indicated that they find a prob- 
lem in the critical nature of some of the new dielectric 
materials. Another of the problems is to decide when to 
treat or not to treat equipment with insulating varnish. 
The desirability of eventually developing plastics ma- 
terials that could be used as insulation without impreg- 
nation with insulating varnishes was suggested. In any 
event, it would be desirable to use varnishes free from 
other ingredients, such as fungistatic agents, that tend to 
impair the properties of the insulation. Another com- 
ment: In all the emphasis on high-temperature materials 
the need for improved Class B materials has been 
overlooked. 

Naval Ordnance Laboratory representatives indi- 
cated need for materials with relatively low dielectric 
constant and low loss factor, and often combining both 
characteristics in the same material, Requirements also 
include materials not susceptible to effects of moisture 
and temperature variations and showing considerable 
heat resistance. In short, Naval Ordnance would like 
a material something like polytrifluorochloroethylene 
(Kel-F, commercially) but more abundant and more 
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economical, and with a temperature resistance of the 
order of 140 C to 200 C. Air Force men mentioned their 
special concern (in addition to factors already stated ) 
with the corona-starting voltages of dielectric ma- 
terials. They would like corona-free materials at 50,000 
ft altitude. (3) 

The ensuing discussion then brought out these pro- 
vocative comments : 

1. What is the “time element” for the materials re- 
quired to meet these Armed Services requirements? 10 
1000 hr? 10,000 hr? Indefinite? It was indi- 
cated in reply that —55 C to + 250 C could be con- 
sidered as continuous in communications equipment, 
that is day-in, day-out usage. In guided missiles, on the 
other hand, the time element may be a matter of seconds. 
Again, the time element may be relatively long in air- 
craft equipment. 


2. Is the heat “going in” 


seconds ? 


or is it “going out’? That 
is, is it generated from internal sources such as “hot” 
components, or is it transmitted from external sources ? 
Is it ambient? Is it hotspot ? 

3. What about hidden requirements that do not ap- 
pear in the specifications for the materials themselves 
but that show up only through the service requirements 
that designers put into their equipment specifications ? 
Actually, most of the so-called “blue-sky” specifications 
for materials come to the materials producers via the 
equipment specifications. 

4. Watch out for “sleepers” in operational require- 
ments. Environmental conditions such as salt spray, 
hot stack gases, and dirt need far more investigation 
than has been given them and should be as well known 
as temperature and humidity. 

5. What is the cause of degradation of materials? 
It is necessary to seek the weak links in the chain of 
events. Purity of materials is all-important. We should 
re-examine our more common materials, say poly- 
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Fig. 1—One of the newer insulation mate- 
rials: Mica papers as now produced in 
Europe by the Swiss Insulating Works are 
soon to be manufactured here by the Mica 
Insulator Company. A. Mica paper as manu- 
factured. B. Shellac-impregnated sheet. C. 
Asphalt-impregnated. D. Flexible, resin-im- 
pregnated sheet, paper-backed on both sides. 
E. Milled shellac-bonded rigid stock. F. 


Punched commutator segments. 


styrene and polyethylene, to see whether and where 
they can be improved from the level of commercial 
ratings. 

6. These and other questions, finally resolve them- 

selves into how the equipment is designed. For, es- 
sentially, the engineer has to design the material into 
the equipment and design around the material's limita- 
tions. Another thought: ‘You can’t have your cake and 
eat it.” In other words, the circuit, for example, has to 
have characteristics that are compatible with the char- 
acteristics of the material used. 
7. In discussions on materials the key position of the 
chemists and physicists has been justifiably stressed. But 
the design engineer’s role shouldn’t be overlooked. Nor 
should he overlook it himself and place all or most of 
his dependence on the work of materials laboratory, For 
example, he can design the equipment to work in a 
nitrogen atmosphere and thus permit operation at higher 
temperatures without the degradation to materials that 
would occur at normal atmospheres. Or he can use 
cooling methods to dissipate operating temperatures 
before they affect critical components. 

8. But even the ingenuity of design engineers has 
its limitations, the Armed Services men pointed out. 
Conceded the engineer can overcome problems caused 
by high operating or ambient temperatures, he has a 
much harder nut to crack where real—not theoretical 
low temperatures have to be faced. Ground temperatures 
of —40 C have actually been encountered in Korea. 

This round-table session was concluded by discussion 
of some of the newer dielectric materials. (See Table I.) 

L. EK. Sieffert, Bureau of Ships, in his formal paper 
“Information on Dielectric Materials Desired from 
Industry” at the Symposium on Insulation Applications, 
outlined plans for a field survey of equipment manu- 
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facturers’ experience as an extension of Bureau of Ships’ 
own work. This paper has already appeared in some- 
what fuller form in this publication. (4) 

Owing to wide-spread interest in fluorocarbons (5) 





lower cost than other existing methods for producing 
fluorochemicals. 

In presenting this paper, Mr. Bashara pointed out that 
the liquids described are nonflammable and nonexplosive, 








Loss Fluorinated Liquids” 























originally developed by Dr. J. 














“Mylar’—Du Pont’s new polyester 
dielectric film material has been 
under evaluation by government 











and other research sources since 
about a year. It appears to show 
considerable promise for capac- 
itor applications, among other 
insulation uses. In a thin film 
understood to be 0.25 mil) it 
combines unusual tensile strength 
about 25,000 psi) with high di- 
electric strength (about 4000 
vpm ). It is understood to stand up 
well under continuous exposure to 


















































temperatures ranging from —45 
C to +150 C. Short-time resist- 
ance has been reported by some 
sources at 250 C. Dielectric con- 
































highlight of the same symposium was a paper on “Low- 
by N. M. Bashara and H. G. 
Bryce, Minnesota Mining and Manufacturing C mmpany. 
These dielectrics are the first of a series of fluorinated 
compounds projected by this company based on an 
electrochemical or rather electrofluorination process 
H. Simons. Semiworks 
production of some compounds is now in effect. The 
process is a one-step affair and is said to be marked by 


2. “Mica 







Table I—Some Developmental Dielectric Materials" 
(As Discussed at Round-Table Meetings) 


understood to be 3.2. 


Stant 15s 
Good resistance to chemicals, sol- 
vents, oils, and insulating var- 
other plus _ factors. 
Moisture resistance is reported as 
although 


nishes are 
good, comment was 
made that it is not as good as that 
of polyethylene or polystyrene. 
Manufacturers emphasize that the 
film is still in experimental stags 
and will not be available for com- 
mercial use for some time, since 
production will continue on a 


semiworks basis. 
Mat” —General 


new mica-paper 


Y 


Electric’s 
material. Pre- 
liminary data indicate availability 
in various tape forms, including 





1. Properties of “Stupalith,” (Stu- 
pakoff Ceramic and Manufactur- 
ing Company) summarized. Ex- 
cellent thermal shock properties 
emphasized. Specimens have with- 
stood 100 quenching cycles from 
2000 F to liquid air without fail- 
ing. One variety shows promise 
as dielectric insulation. 

















































































































2. Signal Corps-sponsored research 
on ceramic dielectric insulation 
for all the services is conducted 
at Rutgers University. One of the 
problems attacked is high thermal! 
conductivity. Ceramic materials 
are characterized by low thermal 
conductivity in the range of 1 to 
5 BTU/hr/sq ft/deg F/ft. New 
compositions have values up to 
90 BTU/hr/sq ft/deg F/ft. Lat- 
ter value approaches that of 
aluminum. 

9° 





3. Thermal shock resistance is an- 
other problem. A low zircon type 
composition of higher thermal 
shock resistance is now in the 
pilot plant stage of development 
at Pass & Seymour, Inc. In the 
field of very high thermal shock 










































Table Il—Round-Table Discussion on Recent Advances in Ceramic and Glass Dielectrics” 


resistance, several compositions 
characterized by low moisture ab- 
sorption, have withstood quench- 
ing into water at room tem- 
perature from 2200 F. A third 
problem is the development of 
ultra low-loss Com- 
positions, whose principal ingre- 
dient is the mineral wollastonite, 
have been developed whose loss 


ceramics. 


factors are between those of poly- 
styrene and Teflon. 

4. Fourth problem was the develop- 
ment of a commercially practical 
cordierite type of ceramic for 
high-frequency insulation. This 
type of material is now commer- 
cially available. This work has led 
to the discovery of a_ barium, 
magnesium, alumino-silicate crys- 
talline phase. Ceramic composi- 
tions have been developed with 
this crystalline phase which have 
certain very desirable properties, 
namely, a coefficient of thermal 
expansion between 2 and 4 x 
10-6, loss factor of 3 per cent and 
high transverse strength. 


5. A fifth problem is the develop- 


are insoluble in hydrocarbon oil and most solvents, and 
have a maximum water saturation of not more than 10 
parts per million. Surface tensions are very low, pro- 
viding good wetting and penetrating ability. Dielec- 
tric constants and refractive indices (see Table III) are 
lower than for any other comparative liquids. Con- 
ductivity and dissipation factor at low frequencies are 
extremely low. Dielectric strength appears to increase 
with molecular weight for the same generic types. Com- 





combinations of Mica Mat tape 
with asphalt-bonded paper, Glyp- 
tal-bonded paper, and_ silicone- 
bonded glass cloth. It is under- 
stood that commercial production 
is being planned. Typical prop- 
erties: Mica Mat tape made with 
mica paper and 
bonded glass cloth has a short 
time dielectric strength of 450 
vpm. Power factor, 60 cycles, is 
0.023 at 25 C, and 0.018 at 125 
C. This is a completely Class H 
material.” 


silicone-resin- 


‘The summaries in this table are based 
on informal exchange of experience and do 
1ot represent official data issued by producers. 

> Data on Mica Insulator Company mica- 
paper material was presented in a formal 
vaper and is summarized in the text. 


ment of ceramic coating for 
steatite, cordierite, zircon and 
alumina-type ceramics which 
have high surface resistivity un- 
der high humidity conditions. 
These are principally lead silicate 
with minor additions of clay, tin 
oxide, zinc oxide or zirconium ox- 
ide. Several coatings have main- 
tained infinite resistivity for 60 
days, at which time the test was 
terminated. 
6. Metal-ceramic seals, types, advan- 
tages and disadvantages were 
briefly summarized. A_ general 
discussion showed special interest 
in the titanium-hydride type. 
Discussion on glasses and _ their 
many applications stressed recent 
developments and their impact on 
industry, such as new types of 
sealing glasses for glass-to-glass 
seals, a new method for applying 
printed circuits on glass, and the 
all-glass capacitors made with 
ribbon glass. 


* Summary based on report by Dr. John H. 
Koenig, Rutgers University, who was the dis- 
cussion leader. 
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Fig. 2—Construction deiails of 
Class H (180 C “hottest spot’ 


Stee/ pressure plate-~ = 
temperature) transformer de- 


signed by Pennsylvania Trans- 


former Company. Only _ true 

Class H insulation is used (sili- (5. =  § Liiuu- 
cone resins and rubber; glass  Co/y-ro/led oriented 

cloth and porcelain). Asbestos- silicon stee/ 


glass-cloth silicone-bonded mate- 
rials could also be used in fur- 


Axial spacers 


for core- wow” 
cooling ducts 


ther designs. 


parative tests indicate that the 
higher-boiling perfluorinated 
compounds had 
strengths nearly 100 per cent 
greater than a representative 
transformer oil. 


Highvoltage winding -*" 
Double fiberglas-served 
silicone resirrbonded wire 
pancake construction 


dielectric 


OCC A 


\ 


LO ERO 


Repeated high-voltage 
caused little or 
no degradation, A 
25 breakdown tests on diper- 
luorobutyl ether where the 


\ 
\ 


4 
¢ 


oa . 5 
breakdown High-low insulating . 
L . 4 
barrier oe 
formable silicone-tiberglas 
laminate interleaved with 
10 mil. stlicone-rubber 
coated fiberglas cloth 


series ot 


1 


breakdown are would last ap 
(until the 
manually 


proximately 1 sec 


power could be 


turned off) produced a fluoride count of less than 1 ppm. 
In another typical test, 225 repeated breakdowns of a 
sample showed a fluoride count of only 5 ppm. A long 
series of breakdowns showed no downward trend in 
breakdown voltage, little or no carbon was produced, 
and there was very little change in dissipation factor and 
resistivity. No explosive or flammable by-products are 
formed. In contrast, the Askarel and hydrocarbon oil 
showed much less stability. 

In the ensuing discussion Mr. Bashara noted that the 
element of purification of basic materials is stressed in 
the Simons process. Much harm has been done in the 
fluorocarbon field by ignoring or overlooking problems 
caused by attempts to apply materials of insufficient 
purity. 

The microwave dissipation factor of the perfluorin- 
ated compounds is extremely sensitive to the presence 
of trace impurities, possible incompletely fluorinated 
products. The lowest dissipation factor obtained up to 
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Low voltage winding 


Double fiberglas-served 
4 silicone resin bonded 
wire /ayer wound 


_ Core insulating barrier 
Formable silicone-fiberglas 
laminate interleaved with 
10 mil. silicone-rubber coated 
fiberg/as cloth 


Porcelain radial spacers 
~~ Dovetarled to axial spacers 





N\ Low-voltage layer 





— = s E insulation 
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SS ZESZ7if 9mil. silicone rubber 
SSS SEE EGU) coated fiberglas cloth 
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the present is about 0.0025 at 10,000 mc. The dielectric 
constant decreased approximately only 1 per cent from 
100 to 101° eps. In a pure state the fluorinated liquid 
dielectrics described wil 
plastics up to 800 F. 


Practical 


not corrode metals or attack 


app 


ications have already been made for 
liquid fluorocarbons 1 


transformer design. (0) The 


development state of these materials was strongly 


ussit hat further 


stressed. The di 


J 


1 sought to clarify w 


data were needed for application development. 
Mica continues to command much interest, owing to 
] 


1 
A 


me 
bt 


its strategic na 


re and ependence on distant overseas 


sources, Previous meetings of the Conference have 
been devoted to various papers dealing with new and 
replacement mica materials. (1) In the meeting under 
Griffeth and E. R. Younglove of the 


Insulator Company discussed “Manufacture and 


review, R. L. 
Mica 
Processing of Mica Paper for Use in Electrical Insula- 


tion 


ul ‘ 


a new mica material now entering commercial 





Table I]—Properties of Some Low-Loss Fluorinated Liquid Dielectrics 


Glass 
point, 


Boiling 
point, 


Material deg C deg C 25 C 
Triperfluoro-propyl amine  — 47 129 1.82 
Triperfluoro-butyl amine — 32 78 1.87 
Diperfluoro-butyl ether —135 101 ei} 
Diperfluoro-hexyl ether — 57 72 1.81 


Source: Minnesota Mining & Manufacturing Company. 


The dielectric strength tests were made using %-in. diameter Monel elec- 
trodes, 0.025 in. gap. The d-c voltage supply had a ripple <l per cent. 
Rate of rise from the starting voltage of 12 kv was 200 volts/sec to break- 
down. Comparison tests were made on the followings: (1) purified carbon 
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Density, 


Dielectric Dissipation Dielectric 


constant, factor, | Refractive Resistivity, strength, 

100 eps, 100 eps, index, 25 C, d-c 
25 C 25 € 25 C ohm-em.,. (kilovolts)® 
1.85 <0.0001 1.279 > 10" 29 
1.86 <0.0001 1.290 >1017 oz 
be <0.0001 1.261 > 10" A 
1.83 <0.0001 1.278 >10"7 30.5 
tetrachloride, (2) an Askarel (commercial grade—power factor 3.5 per cent, 
(3) a hydrocarbon trans (commercial grade—-water content not 
greater than 200 parts per million). Their dielectric strengths for the same 
test conditions were: Carbon tetrachloride 19 kv, Askarel 20 kv, Hydro- 


carbon oil 16-18 kv. 















































production in this country, It has already been in pro- 
duction [ 







in Europe for about a year and a number of 
practical applications are understood to have been ac- 
complished (see Fig. 1). 

Mr. Griffeth noted that the production of continuous 
sheets of mica paper (a French development) is essen- 


tially like the conventional manufacture of paper from 





wood pulp. Fourdrinier-type paper machines can_ be 
used, 





Raw material is Muscovite mica in the form of 






mine waste, scrap, or recovered mica. For each type of 
raw mica there is a well-defined optimum temperature 
and time of treatment. A small amount of a special mel- 
amine-formaldehyde resin in an acid colloidal dispersion 





is necessary to give the mica structure sufficient strength 
for processing, and to make it much less sensitive to the 
effect of high relative humidity. 








Mica paper as it comes from the paper machine is 
composed of a large number of mica layers of extreme 
thinness, of the order of a hundred-thousandths 
of an inch. Some of the mica flakes attain a surface area 
as large as 0.10 sq. in. Mica paper has about one-half 
the density of natural mica because of the interposition 
of air between the elementary layers. Tensile strength is 
variable and depends on the source of the mica and its 





few 









treatment. In its original form mica paper does not com- 
pare with mica splittings in mechanical or electrical 
properties but in combination with suitable bonding 
agents it is claimed to be superior to conventional in- 
sulation, 









Mr. Griffeth also stressed the adaptability of mica 
paper for processing into finished insulation parts here- 
tofore difheult to manufacture with mica splittings. A 
good example of the versatility of mica paper is its use 
in a silicone hot-molding plate for ground insulation in 
motors and generators. Channels were easily formed 
from the plate after heating for a few seconds at 165 C. 


















Material Before irradiation 
Monsanto PIX 5 polystyrene 18.4, 18.4, 18.2 (Avg. 18 
} Dow 666-61 polystyrene 18.5, 18.6 (Ave. 18.6) 





mverted to logarithmic 






Material Before irradiation 




















® Source: Federal Telecommunication Laboratories, Inc 
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Table [V—Volume Resistivities of Lubricated Polystyrene Subjected to Irradiation* 


3) 


Table V—Volume Resistivity of Polyethylene and Teflon 
Table V—Vol R tivity of Polyethyl 1 Tefl 


Subjected to Irradiation® 





Unstabilized polyethylene U7 Fp 80. 37.3 (Ave 17:6) 
Stabilized polyethylene 

Bakelite DE3101 17.9, 17.4, 18.0 (Avg. 17 
Teflon (laboratory atmosphere) 11.0 
Teflon (after 16 hr drying 

at 40 C) E 5.4 
Teflon (after one week’s drying 

over silica gal) 19.4 


> 48 hr after irradiation 


 _<tttNCCCCCCL LL N, 





These channels have been kept in a standard laboratory 
atmosphere for periods well over 6 months and at a 
relative humidity of 96 per cent for over 2 months with 
no apparent change in shape. A tolerance of - 0.002 in. 
on average thickness has been attained without sand- 
ing. Dielectric strength of an 18-mil silicone molding 
plate with 2-mil glass on each side is about 1900 vpm 
and is fairly constant. Power factor at 1 mc is about 0.5 
per cent. 

Mica paper flat plates can be either spray- or dip- 
coated. With dip coating (a process not suitable for 
mica splittings) it is possible to attain uniform distribu- 
tion of binder over both surfaces of the paper. Pressed 
plates from this coated paper are very homogeneous 
and devoid of pockets of shellac or other binder, a source 
of trouble in older types of mica insulation. 

Mica-paper segment plate for commutator insulation 
offers an example of homogeneity and uniformity of 
thickness. The following characteristics were cited in 
comparison with NEMA Grade 3 Muscovite segment 
plate : 

1. Lower density; greater uniformity of thickness ; 
almost equal compressibility; excellent 
strength at elevated temperatures. 


compressive 


2. Better punchability; higher accuracy of fabrica- 
tion; lower hardness number; more uniform bond 


content. 

Applications were also indicated for void-free tapes. 
Discussion confirmed the fact that mica-paper tape and 
sleeving will need backing materials (glass-fibers, silk, 
etc.). Also confirmed was the fact a binder is always 
essential, since otherwise the mica-paper will disinte- 
grate owing to hygroscopic action. A point was made 
that on a new material of this type complete functional 
evaluation was an essential, including “use-equipment”’ 
tests. An application where careful evaluation would be 






After 500 Roentgens 


irradiation 24 hr after irradiation 


8.2, 18.0 (18.1) 18.5, 18.1, 18.1 (18.2) 
27 18.4 (18.4) 






After 500 Roentgens 
irradiation 







24 hr after 


irradiation 









16.8, 16.8, 17.0 (16.9) 26.17.71, 08a 4 
16.7, 17.1, 16.7 (16.8) 156°, 17.6, 17.517 .6) 
18.5 19.1» 











© Reading after 41 hr—not used for average 
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necessary would be the use of mica-paper 
plate in traction motors where 
he a serious limiting factor, 

Che broader aspects of Class H 


segment 
heavy vibration might 


insulation and its use 
in large transformers (see Fig. 
developments in the field of 
covered by M, L., 
Company, 
in Dry 


2) plus a review of the 
silicone insulation was 
,» Pennsylvania Transformer 
in his paper “Class H Insulation and Its U 
Type Station \uxiliary and Substation 
formers.” Mr. Manning revj 
Class B and Class H insulation, summarized criteria for 
evaluation of Class H insulation, 

ratings and fire and water tests. 


Manning 


SC 
Trans- 
ewed differences between 


discussed temperature 
He made some interest- 
ing cost observations, stressing that volume production 


of Class H insulation is forcing costs downward. Among 


his conclusions are the f lowing : 

1. Electrical characteristics of 
at elevated temperatures are 
that proper design balance 
lation, core and copper 

2. Aging tests on Class H insulation at 250 C (includ- 
ing tests under high-humidity cycling conditions) show 
conclusively that 


it surpasses all other insulation for 
dry-type transformers, 


transformers operating 
satisfactory. Tests show 
is obtained for required reeu- 
loss values, 


3. Present increased cost of for 
Class H over Class B can be justified by advantages out- 
lined. The prediction can be made justifiably that costs 
of Class H_ insulation eventually 
those for Class B. 


about 15 per cent 


will be the same as 


+. Class H transformers are explosion- 


and fire-pro of. 
Tests on heavily 


overloaded Class H transformers and 
on motors prove that toxic gases are not rele 

5. Under all conditions of high humic 
tion resistance of Class H insulation 
remains at infinity. Water spray 
ity insulation resistance. 


ased. 
lity the insula- 
in transformers 
tests demonstrate infin- 
also the important fact that 
power-factor measurements are less than 1.5 per cent 
lor two-day exposure to water. 
6. An average temperature rise of 150 C 
allowable “hottest spot” rise 
perature of 210 C to 220 C 


with an 
of 180 C or a total tem- 
IS proposed as a rating for 
Class H transformers. 

7. Core loss is reduced approximately 5 per cent at 
220 C. A beneficial aging effect takes place when cold 
rolled steels are exposed to higher temperatures, 

8. Development of Class H insulation 


as described 
has been achieved by keeping in mind 


specific design 
and application problems and by evaluating combina- 
tions of materials as used in transformers. Cooperative 
insulation development programs with a number of sup- 
pliers of insulating materials have been effective, 


Effect of High-Energy Radiation 


The effect of high-energy radiation on insulating 
materials is becoming a matter of practical importance 
to the military. Cognizance has t 
eventualities 


equipment in 


o be taken of such 
as the exposure of military electronic 
storage or in field use to such conditions. 
In a paper “The Effect of lonizing Radiation on High- 
Quality Insulating Materials,” A. J. Warner, Federal 
Telecommunication Laboratories. Inc., presented the 
result of studies being conducted under sponsorship of 
the Signal Corps Engineering Laboratories. 

In these experiments a mass of cobalt-60 of 1 curie 
strength obtained from the Atomic Energy Commission 
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Fig. 3—Cobalt-60 shielding ene 
manipulating specimens of insulating materials to deter- 
mine effects of high-energy radiation. Insert shows close 
up of irradiation area. (Source: Federal Te 
tion Laboratories, Inc. ) 


losure, showing method of 


lecommuniceca- 


was used as the source of radiation. 
H. Nordlin, also of Federal Te 
tories described the instrume 
of instrumentation and the { 
3 shows a general view 
the method of handling t 
pair of long tongs. Insert shows the arrangement of 
2x4x8 in. lead bricks for shielding ; also position of 
sample during irradiation. A 2500-roentgen Victoreen 
r-meter condenser chamber is shown mounted at end. 

Ina preliminary experiment, 12 samples of polysty- 
rene were sent to AEC for irradiation. In order not to 
introduce the effects of extreme atmospheric conditions. 
six molded disks of each of two commercial polystyrenes 
were individually sealed in aluminum envelopes. Irradia- 
tion was at a constant dosa 


(In an earlier paper, 
lecommunication Labora- 
ntation setup, the problems 
reparation of samples.) Fig. 
of the shielding enclosure and 
he test samples by means of a 


ge. Results showed no perma- 
nent degradation as the result of 


t gamma irradiation for 
total dosages as high as 106 roentgens and at dosage 


rates as high as 1.5 x 105 roentgens per hr. 


In Federal’s own experiments, the volume resistivity 
immediately after ir- 
(sample removed from the radiation field, 
placed immediately on test, and the 
corded after a 
450 volts) : and 


was measured before irradiation : 
radiation 


measurement re- 
30-min electrification at approximately 
after a time interval reckoned from the 
ttme of removal from the radiation field. 


All samples 
were subjected to a nominal 500-roent 


gen dosage. The 
after a nominal 24 hr 
similar measurements were made 
on samples before and after a nominal 5000-roentgen 
dosage. Suitable arrangements were made f 
pheric controls. Samples of Tefl 
preparation since it is difficult to mold this material into 
thin disks and moreover the Waxy surface presented 
difficulties in the application of electrodes. 

Summary of results o 


third measurement was made 
period. In some cases, 


tor atmos- 


on necessitated special 


n tests of various commercial 
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polystyrenes shows that irradiation by 500 roentgens 
causes a decrease in resistivity of about a decade and 
that almost complete recovery occurs after 24 hr. All 
samples were notably consistent except one formulation 
which for 


some unknown 


reason, was consistently 
poorer, 

Tests on lubricated polystyrenes show results as tabu- 
lated in Table 1V. Mr. Warner pointed out that further 
studies are needed to determine what other effects are 
introduced by the use of lubricants. In Table V the re- 
sults of test on unstabilized and stabilized polyethylene 
and polytetrafluoroethylene are given. Polyethylenes are 
not as good initially as polystyrene and they show the 
same general decrease in resistivity with irradiation. The 
results for polytetrafluoroethylene highlight some prob- 
lems in the use of this material which are now coming 
to fore in their application. It is noted that this material 
when in equilibrium at 50 per cent RH has an extremely 
low value of volume resistivity. Drying the material 
causes the value to rise until after 1 week’s drying 
19.4 is obtained. (This is a logarithmic equivalent of 
ohm-cm values used for convenience. ) 

Mr. Warner reported results in synthesizing poly- 
vinyl cyclohexane in an attempt to find materials supe- 
rior to polystyrene for use where high-energy radiation 
is encountered. This has promise as a high-quality in- 
sulation material. Test data indicate that 
has little effect on the resistivity. 


irradiation 


His tentative conclusions, in brief, were: (1) Expos- 
ure to large dosages of cobalt-60 gamma rays has no 
permanent effects on the commercial polystyrenes tested. 
(2) The dosage rate may possibly be more important 
than the total dosage in determining the resistivity im- 
mediately after irradiation. (3) On the basis of the test 
data, the gamma irradiation causes the formation of 
additional charge carriers, while electrification removes 
some of the charge carriers already present. 





27 28° 2s a 
1090 
L i 


LOSS FACTOR TIMES ABSOLUTE TEMPERATURE 
Fig. 4—Three-dimensional representation of dipolar loss 
in poly o-chlorostyrene plasticized with diphenyl. Data 
show logarithm of loss factor times the absolute tempera- 
ture vs reciprocal absolute temperature and vs log fre- 
quency. Sudden bend in the ridge is associated with the 
dipolar loss. (Source: Dow Chemical Company Physical 
Research Laboratory.) 
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A. D. Coggeshall, Schenectady Works Laboratory, 
General Electric Company, dealt with the applications 
of solventless-type varnishes in electrical equipment, and 
re-stated their fields of applications and advantages. As 
a class, these varnishes have the ability to produce void- 
free structures and to completely fill any cavity in which 
they are cured. Mr. Coggeshall described primarily the 
polyesters-type varnishes (such as the G-E Permafils) 
and cited several applications that have been in full-scale 
production for some time. Generally, he pointed out, the 
fullest possibilities of these varnishes are best realized 
by “new and creative” design of equipment rather than 
by direct substitution for the standard varnishes. 

Typical applications mentioned included: High-volt- 
age aircraft devices; 
brakes ; 


industrial magnet coils ; 
traction motors; 


magnetic 
meters and instruments. An 
approximate one-third reduction in size and weight has 
been accomplished, for example, in combat aircraft igni- 
tion coils and transformers by impregnating the wind- 
ings with these varnishes. Output has reached some 
175,000 units and operation has been at 20,000 volts. 
The complete elimination of voids was of prime impor- 
tance since the problem of corona is so critical at air- 
flight altitudes. 

Although their heat-transfer coefficients are far 
smaller than those of metals, the ability of these mate- 
rials to form intimate contact with heat sources enables 
the designer to utilize such construction to provide solid 
heat-dissipation paths to the exterior of the equipment, 
as well as the essential electrical insulation. 

No discussion was held on the use of solventless 
resins for embedments of circuit subassemblies. Refer- 
ence was made to recently published literature on the 
subject. (7) 

“Electroendosmosis” as a cause of failure of wire and 
cable insulation was discussed by Ludwig F. Roehmann, 
Anaconda Wire and Cable Company, Hastings-on- 
Hudson, N. Y. The term “endosmosis” means the pas- 
sage of a liquid or gas inward through a porous dia- 
phragm. If the passage is caused by an external d-c 
potential the term “electroendosmosis” applies. In rela- 
tion to wire and cable, the insulation obviously consti- 
tutes the diaphragm. 

Failures from electroendosmosis are possible only on 
d-c circuits with the conductor at a negative potential 
and if the circuits are installed in moist locations. In- 
creased temperatures will accelerate the rate of deteri- 
oration. The effect of other causes is still somewhat 
obscure. Investigations so far have centered on the poly- 
vinyl-chloride insulations. It appears that fatty acid ester 
plasticizers and traces of emulsifiers lower the resistance 
of insulation to endosmosis. 

Mr. Roehmann suggested the need for an attack on 
this problem on two levels: (1) Evaluations of insula- 
tion compounds by manufacturers and users; and (2) 
basic research by independent laboratories into the 
underlying phenomena. It is understood that the Insu- 
lated Power Cable Engineers Association has recently 
drafted a test specification for endosmosis tests. 

In the discussion following presentation of this paper, 
it was noted that d-c applications are far more important 
than is commonly realized. “Actually,” one wire and 
cable engineer commented, “we’re re-entering an era of 
d-c equipment. For example, the chemical industries 
(Continued on page 230) 
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Magnetic parts ., 


powder metallurgy 





Properties of sintered compacts for d-c applications, and the ben- 


eficial effect of alloy additions tending to produce inereased den- 


W. J. POLYDOROFF 


OWDER metallurgy has been in actual use for 

quite some time, starting in the late nineties when 

powdered iron was pressed with a suitable plastic 
binder to form the core of inductance coils. Applications 
for such parts have been improved and enlarged for 
high-frequency apparatus, covering a frequency range 
from 2 ke in telephone use through radio frequencies 
and up to 100 mc in television. Millions of these cores 
are used in high-frequency apparatus for improved ef- 
ficiency and saving of space. 

Parallel to this development many other metals were 
produced in finely divided powders for use in various 
mechanical applications in compressed or sintered form. 
Because of ease in pressing various complicated parts 
which otherwise required machining, large savings in 
cost are possible after the initial cost of the mold is 
absorbed. The lower density 
or porosity of pressed and 
sintered products is some- 
times utilized to advantage in 
bearings. (1, 7)* 

Fine powders or mixtures 
of several metal powders are 
first pressed in the molds at 
pressures from 20 to 60 tons 
per square inch and then sin- 
tered in a neutral or reducing 
atmosphere at a temperature 
approximately two-thirds of 
the melting point. (2) Sin- 
tering produces growth of 


Fig. 1—These typical sintered 
iron magnetic parts, made by 
Powdered Metal Products Cor- 
poration, Chicago, include tele- 
phone generator filled poles 
(two largest parts), a solenoid 
plunger (cylinder) and a meter 
polepiece. 
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sity; a quasi-laminated material offers promise for a-c service. 


Consulting Engineer 


crystals beginning from edge to edge of the particles, 
later forming larger crystals depending on time and 
heat of the process. Considerable shrinkage occurs dur- 
ing the sintering so that the molds must be of larger 
dimensions than desired finished products. These prod- 
ucts come out with good smooth surfaces and require 
very. little final machining. (3) 

The same technique may be applied to various small 
magnetic parts for electrical purposes. (4) While a 
number of magnetic parts are currently being made by 
this process the field is still in its infancy. Because sin- 
tered products essentially are of “solid” metal of high 
conductivity their immediate application is on d-c ap- 
paratus and magnets where eddy currents are absent. (5, 
6) Parts for relays, armatures and polepieces for d-c 





*Italic numerals in parenthesis apply to references at end of article. 













































































































. Armco magnetic iron, annealed 

. Sintered pre-alloyed iron and tin 

. Sintered carbonyl L and tin 

. Sintered electrolytic iron and tin 
Sintered carbony! L iron 

. Sintered electrolytic iron 

. Hydrogen-reduced iron 























dif- 


with 


Fig. 2—Magnitization curves for six 


ferent sintered materials compared 


solid Armco iron. 








purity powder for sintering 
atmosphere, and comes in two orades, 100 
and 320 mesh. The 


expensive but is more suited 


in reducing 


finer screen is more 
for tine-defi- 
nition parts. 

Electrolytic iron of 100 and 300 mesh 
comes in flakes with the thickness of the 
flakes of the order of several microns in 
mold and 
consequent pressing it is important to lay 


the finer powder. In filling the 


particles with their flat surfaces perpen- 
dicular to the line of pressure applied. 
Vibrational devices help to align the par- 
ticles to avoid unduly high pressures. 
Iron powder reduced by hydrogen is a 
fine powder under 400 mesh, very soft 
and high purity. Its cost is high at present 


is! 


9 but when large quantities are in demand 
7.30 its price can come down to a commercial 
7.20 os 

ss level. 
mi Iron powders decomposed from. car- 
bonyl of iron cannot be used in their 
6.25 7 


original state because of their high carbon 
content, hardness and spherical particle 
shapes. However, with additional anneal- 
ing in hydrogen the powders become soft 















H, oersteds 








helds are typical applications shown in Fig. 1. Only in 
few occasions have they found application in a-c de- 
vices ; one popular example is the rotor of electric clock, 


; Pp 
where losses or low efficiency are unimportant. 























Little information has been published about magnetic 
properties of sintered products and it is hoped that the 
information given below may help a designer of elec- 




















trical machinery make proper decisions when such prod- 
ucts are permissible and economical to use. 

Three magnetic metals, iron, nickel and cobalt, are 
all available in finely powdered stage; other ingredients 























such as silicon, tin and copper are also available in 


powdered form. Whereas the metals are melted together 
in forming an alloy, in the 














sintering technique it is 
sufficient to mix the powders in the right proportion 
and them into 
parts become alloyed. 











after 





press compacts ; sintering, the 

















Since the iron powder in the majority of cases is the 
principal ingredient it is interesting to note the variety 
of forms in which iron available. It usual to 
classify powders by meshes: fine commercial with 320 
openings per inch, and the finer mesh now available with 
400 screen. However some iron pdwders commercially 
produced are still finer and their dimensions are then 











is is 





























given in microns (0.001 mm). Such powders are prin- 





cipally used in h-f core technique; for usual purpose 
320-mesh is adequate. 








Swedish sponge iron is the most economical high- 
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and easily compressible, producing the 
densest cores. But the price of carbonyl 


iron with additional annealing is prohibi- 





tive for ordinary commercial applications. 

Utilizing commercially available pres- 
sures up to 30 tons per sq in. and minute 
amounts of lubrication it is usual to preform magnetic 
bodies into desired shapes with a density not over 6.5. 
Subsequent sintering further increases density because 
of the shrinkage. Thus the completed bodies will have 
a density under 7, as compared with pure electrical iron 
with a density of 7.85. 

Sintered magnetic bodies are magnetic iron products 
of high purity but reduced density. It is assumed that 
the sintered materials of density approaching solid iron 
would be similar in performance to such, but the pres- 
sures necessary to produce such densities are well in 
excess of available machinery and materials for molds. 
\ density of 7.5 to 7.6 probably would require pressures 
of 200 tons per sq in. on a %-1n. thickness. For reason- 
able pressures, say of 30 tons per sq in., magnetic bodies 
of moderate density may be commercially produced pro- 
vided the size of the part is small enough not to require 
a total pressure of more than a thousand tons. 

During the sintering considerable shrinkage occurs 
which is more pronounced with the particles of high 
density, such as in carbonyl powders. This may be due 
to the molecular attraction between the particles in their 
semi-fluid stage. 

To study the magnetic properties of these new mate 
in. long with a section 4 x 54 in. With a total pressure 
of 50 tons such bars may be pressed to approximately 
30 tons per sq in. 


rials a mold was made to press bars approximately 2! 
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FIG. 4 












































Fig. 3—Several electromagnetic applications for sintered 
iron parts. Left, relay armature previously made by ma- 
chining from solid; center, a meter polepiece; right, a 
solenoid structure. Fig. 4—Magnetic properties are im- 


It was found helpful in the pressing of iron powders 
to add a minute amount of lubricant to reduce friction 
losses and increase initial density of the compact. With 
four different materials the compacts compressed to the 
following densities: 


Mesh Density 
Carbonyl L iron, annealed 6.2 
Electrolytic iron 300 6.05* 


under 400 6.3 
320 6.0 


Finer metal powders, for instance mesh 400, were 
easier compressed to higher densities than coarser par- 
ticles of iron provided the particle size distribution 
varied considerably 


Hydrogen reduced iron 
Swedish iron 


within each sample of powder. 
\pparently the smaller particles fill the gaps between 
the larger ones during the compression. 

The compacts were then sintered in the oven at 2000 
I for several hours. It was found that from the stand- 
point of permeability sintering at higher temperatures 
for shorter periods produces better magnetic material. 
\lso, the rate of cooling had an important effect on 
inagnetic and mechanical softness, as well as crystal 
size. Larger crystals are advantageous for permeability. 

The sintering atmosphere also played a very impor- 
tant part. Best results were obtained with dry hydrogen, 
commercial tank hydrogen produced good 
results. Inferior magnetic products were obtained by 
sintering in a reducing atmosphere obtained from nat- 
ural gas or ammonia. 


} 


although 


‘or the above typical compacts the densities increased 
about 5 per cent in sintering, becoming: 


Carbonyl iron 6.50 
Electrolytic iron 6.40 
Hydrogen reduced iron 6.55 
Swedish iron, annealed 6.25 


suitable for 
testing small bars, a Fahy duplex permeameter was 
modified to accommodate sintered test bars of various 
lengths (variations due to the shrinkage). One end of 
the permeameter contained a standard bar of the same 
dimension made of soft Armco iron bar of known char- 
acteristics, against which the sintered bars, inserted in 


Since commercial permeameters are not 
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proved by the addition of tin powder which results in 
greater shrinkage and higher final density. Both of these 
bars were compacted in the same mold; the upper one is 
pure iron, the lower one iron with tin added. 


the other end, were compared. 

The magnetic tests of these bars are shown on Fig. 2 
where B-H curves are plotted and compared with the 
performance of solid Armco iron. It can be seen from 
these curves that the best B-H curves shown are for 
carbonyl L at density of 6.5 at high magnetizing forces, 
the material exhibiting 75 per cent of magnetizability 
(permeability at higher magnetizing forces) of a solid 
iron of density 7.75. If a bar after the sintering is re- 
coined to a higher density, say 7.2, its B-H curve is 
considerably improved though still falling short of solid 
iron. While in the curves shown there is no easily com- 
putable relation between density and magnetization, we 
arrive at the conclusion that in sintered products of 
pure iron the density is very important. 

The effects therefore may be pushed in the direction 
of increasing density without excessive pressures. It has 
been found that the density can be considerably im- 
proved by mixing iron powders with soft low-melting 
powders such as tin and antimony. In proportion of 
less than 5 per cent of iron, additions of low-melting 
powder result in a compact of considerably increased 
density. Such compacts when sintered at high tempera- 
ture have a very noticeable increase in shrinkage which 
again may be attributed to inter-molecular attraction 
between the partices during formation of an alloy. The 
shrinkage increases to 15 per cent for the alloy so that 
the densities obtainable are much improved, without in- 
crease in compacting pressures. 

A powder can also be prepared in which the same 
amount of soft metal is contained in situ, for instance, 
by simultaneous reduction of tin and iron oxides. Such 
alloy powder after sintering exhibits still better shrink- 
age and density as against pure iron; higher magnetic 
qualities indicate that in a solid alloy the tin has also 
contributed to the magnetic properties of the metal, 
while in the iron and tin powders mixed together prior 
to sintering only surface alloying took place. 

When magnetic pieces of complicated shape are re- 
quired it becomes a mechanical problem to machine 
them out of solid stock, particularly when soft iron is 
used. The application of powdered magnetic metallurgy 

(Continued on page 228) 
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@ Emergence of magnetic film-recording techniques in 
postwar years opened new avenues for the design engi- 
neer. His interest in the medium was stimulated by an 
overwhelming demand from motion-picture producers 
for synchronous recording devices employing magnetic 
film. This demand, however, did not include stipula- 
tions with respect to size or weight, so the early re- 
corders were designed without serious regard for con- 
siderations other than performance. 

Moreover, miniaturization of sound-recording equip- 
ment for motion pictures has been avoided on the theory 
that reduction in mass would seriously impair the high 
degree of motion stability required by such equipment. 
From the axiom “It takes mass to achieve good mo- 
tion,” certain basic engineering principles evolved 
which influenced the design of optical film-recording 





Fig. 1 (Top of page)—The complete “miniature” F-102 
magnetic film sound-recording system, Recording ampli- 
fier (with case) occupies 12x8%x8 in. Mechanical drive 
unit, also cased, 11x9x8 in. Fig. 4 (Left)—Side view 
showing the mechanical drive unit with film-han- 
dling mechanism partially receding into the case. Arms 
supporting the mechanism (see Fig. 1) are collapsible. 
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Miniaturization techniques result in a high- 
fidelity portable system for motion-picture 
use with total weight of both the drive 
unit and the recording amplifier unit only 
38 Ib. Basis of design is a drive system 
using dual inertia wheels that permits 
reduction of size and weight of all compo- 
nents while maintaining a high degree of 
essential motion stability. Several ingenious 
design elements include receding arms 
supporting the film-handling mechanism, 
and a silicone-oil spring damping device. 


- | film sound-recorder 


a systems. Such principles carried over into the design of 
magnetic-recording mechanisms with the result that 
early magnetic film recorders were large, heavy and 
expensive to manufacture. 

Following the familiar pattern of adapting existing 
facilities and applying known principles, early design 
efforts revolved around the addition of magnetic heads to 
‘ standard optical motions. This effort met with varying 

success, depending for the most part on the degree of 
facility which the several existing optical mechanisms 
offered to such conversions. Early engineering contem- 
plated the placement of the recording head adjacent to 
the scanning drum. The monitor head, of necessity, was 
placed at an unfavorable relationship to the drum, with 
| the result that flutter was objectionably high. 
: Departing from the accepted and understood prin- 


' 


' te Va = 


Fig. 2 (Top of page)—Full front view of drive sys- 
tem: A. Reel spindle. B. Sprocket pad. C. Damping 
arm. D, Damping arm roller. E. Filter drum. F. 
Head shield. G. Sprocket. H. Sprocket pad actuator. 
Fig. 3 (Right)—Rear view of drive unit: A. Flexi- 
ble motor coupler. B. Ratchet assembly. C. Take- 
up and rewind drive pulley. D. Inertia wheel. 
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Fig. 5 (Left)—Rear view showing silicone-compound-packed 


vis 
leaf-coil spring-damping method. Tension of spring is being ou 
adjusted with serewdriver. Fig. 6 (Right)—Detail showing how th 


the damping devices are covered by a cup which retains the 






ciples of motion, the authors designed and introduced 
the now widely accepted concept of “Synkinetic Mo- 
tion” to the Society of Motion Picture Engineers at the 
63rd Semiannual Convention, May 1948. This design 
employs a tight loop with dual inertia wheels and a 
favorable disposition of the recording and monitor heads 
between the two scanning drums. In effect, “Syn- 
kinetic’ motion may be thought of as a practical means 
of splitting the scanning drum into two parts. The head 
assembly is then placed in an area between two filter 
assemblies where theoretical maximum stability exists, 

The first laboratory models employed inertia wheels 
of identical size, weight and mass. It was found that in 
operation the drums became sympathetic to one another 
because of their identical inertia and, as they attempted 
to adjust, a reciprocation cycle ensued which was 
measured as low-frequency oscillation. This was _par- 
ticularly noticeable in the range between 500 and 1500 


p 

cycles. v 
With the introduction of a hydraulic dashpot to the 
filter arm on the approach side of the film loop and a t 
high-frequency spring-loaded filter arm on the retreat , 
side, the sympathetic oscillation was reduced within a ' 


O.5-per cent range. This may be considered commer- 


TODAY'S DESIGN cially acceptable in many types of sound recording but 


it seemed possible that practical means could be em- 





Fig. 7—Front view of the 
rough master casting that is 
the heart of the structural de- 
sign of the F-102 magnetic 
film sound-recorder. Note the 





elevations that form the 





base for the drive-sprocket 
gate assembly. The film-han- 
dling mechanism is assem- 
bled in back of this casting. 
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yiscous silicone compound. Cal- 
culated differences in mass of 
the two inertia wheels pre- 
vents sympathetic interaction. 


ployed to prevent the interaction of the dual inertia 
wheels. Solution of the problem became relatively sim- 
ple once the cause had been determined. The inertia of 
the approach wheel was made greater than that of the 
retreat wheel and the mass of the retreat wheel was 
made greater than that of the approach wheel. 


By taking into account such factors as the speed of 
the film, the diameter of the scanning drum, the design 
of the inertia wheels, the damping cycle of the filter 
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arms, placement and friction of the heads and the re- 
sistance of the bearings, it was possible to set down a 
formula which theoretically could remain constant if all 
factors were reduced proportionally. 

The results of experiments with this theory sup- 
ported our belief that it was possible to maintain a 


(Continued on page 256) 


Fig. 8—Rear view of master 
casting with motor-mount 
casting in place. The pre- 
cision, sound-tested, double- 
race ball bearings (shown at 
left) are pressed into bored 
holes in the bosses. Sturdy 
construction is designed to 
prevent future misalign- 


ment of critical components. 
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Locked-torque performance characteristics 0 
polyphase induction motors 


NOWLEDGE of the 
locked torque oi a 


plication engineer 


mining frame size eeyesnemats 


continuous locked  ¢ mndit iONns. 


expressed in terms . rotor and stator losses, and frame 
area for heat dissipation from wl 


rived that are applicable 
are; 
W, locked torque 

and IV, W. X r,/r- 
where II’, is the rotor loss in 
watts, torque is in lb ft, W, 
is the stator loss in watts 
under locked conditions, and 
r,/r. 1s the ratio of the stator 
to the rotor resistance 

Thus the loss in the rotor 
an induction motor while 
locked is established by the 
amount of locked torque, the 
number of poles (synchro 
nous speed) and the applied 
frequency. Rotor losses are 
independent of motor design, 
but not the stator losses 
which are a function of the 
relative stator and rotor re- 
sistances of a particular mo- 
tor and hence its class of de- 
sign. To make a_ general 
application of these relation- 














Fig. 1—Surface area and corres- 
ponding frame sizes to dissipate 
locked losses continuously for 
55 C rise, 60-cycle polyphase 
induction motors of NEMA de- 
signs B and D and wound-rotor 
motors. Fig. 2 (Right)—Surface 
area and corresponding | frame 
sizes to dissipate locked losses 
continuously for a hypothetical 
line of 55 C rise special design 
D (Chigh slip) 60-cycle poly- 
phase inducton motors. 
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relationship between the 
polyphase induction motor 
and its locked losses will give the motor ap- 
a better understanding of why torque 
is limited by frame size and will 


assist him in deter- stant values are assigned, irrespective of motor rating, 
for drives involving it is recognized that this ratio inherently will be greater 
This relationship can be for smaller motors than for large. Constant values are 


vich curves can be de- error in the other direction due to 
and useful. 


synchronous rpm/7.04 


er watt) 


rn 
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(Based on 2sain 


in. 


Sq 


urface area, 
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ships, values of r,/r, for the types of motors to be dis- 
cussed are given in Table I. 






These are arbitrary values but they probably are as 
representative as any that might be selected. While con- 











used to simplify calculations and to counterbalance an 






heat dissipation 
The basic relations factors 

A NEMA design B motor is a regular, low-slip, nor- 
mal-torque, low-starting-current, polyphase induction 
motor, while design D is a high-slip, high-torque, low- 
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Locked torque, lb-ft 
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size of motors operating under 


For the selection of NEMA design class and frame 


*‘eontinuous” 


stalled conditions, a graphic method is presented, 


based on arbitrary thermal dissipation capacity. 


D. M. STIGLMEIER and R. F. WOLL 


A-C Motor Engineering Department 


starting-current, polyphase induction motor with high 
resistance rotor. The special design D motor, charted 
in Fig. 2, is a hypothetical type and is a high-slip motor 
of extreme design, representing one with the lowest 
stator resistance and the highest rotor resistance con- 
sistent with normal manufacturing practices. It comes 
close to the wound-rotor motor with external secondary 
resistance, with r,/r, ratio based on external resistance 
five times the internal secondary resistance. Since the 
external secondary resistance may be varied over wide 
ranges, the curves of the wound-rotor motor in Fig. 1 are 
offered arbitrary 
squirrel-cage types. 


only as an comparison to the 





Westinghouse Electric Corporation, Buffalo 


With this information, the motor losses (W, + W,) 
can be established in watts for any desired value of 
locked torque. To make the curves more readily usable 
in terms of NEMA frame sizes for a given torque, 
watts loss must first be converted into equivalent dis- 
sipation area. This requires the establishment of a 
suitable value of square inches surface area per watt 
for dissipating the internal losses of a motor by radia- 
tion from its surface. This value is derived from a 
rather complex relation, depending upon large number 
surface perimeter of the slots; number of 
thickness and type of slot insulation; intimacy 


of variables: 
slots : . 
of contact between stator laminations and the frame; 
proximity of the stator and 
rotor end windings to the 
brackets—actually, any fea- 
ture of the motor design that 
has a bearing upon the flow 
of heat from the conductors 
in the motor to the external 
surface. 

The value of 2.0 sq in. per 
watt used on the charts is ac- 


\ 


ji 2000 Cc pted by motor designers as 
+ being within reason. It is rec- 
s ognized that the dissipation 
® area per watt is less for a 
= small motor than for a large 
ea one, since the heat path fré m 
*! the interior to the surface will 
7. fi |A | ¥ be shorter and possibly more 
© 404. | direct. But while a constant 
i { value of square inches per 
& 12.0.0) ee hk a _| ~ watt will reflect unfavorably 
= j-—}—_ ft A tA 7 7 4 565) | on small motors, the previ- 
© COV et 
(2 A = | 
S  cbesshencdiien Nelleastit Leite) ae Lal 326 | 
7 Ase Prt | | 
- 
© 800 er een aaah mccain eens cinta + : 
S f 7 \ A_fA ! Table I—Ratio of Stator 
: || VI | | 2647) to Rotor Resistances 
S Be nl | 
Y : é | 
: EA = et ec 
— L£ —<—. a. Ab e a 
- + — +} +f ff ff 4S ‘Tame TUAT ers phase motor Ratio r;/re 
400 FEF SS (cL —224-+- a BN Rk 
TAT AZ A 24 — 
TIT ID AA * . - o 
i» 703 204 | NEMA design B 1.8 
NEMA design D 0.5 
| | Special design D 0.2 
| Wound-rotor with 
external secondary 
4 6 : 10 resistance 0.15 
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Locked torque, lb-ft 
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Approximate Surface Area of 
Integral-Hp NEMA Frame Sizes 








Frame Dimension Dimension Surface 
size “—" “* area 
in. in. sq in. 
203 5 234 330 
204 5 314 361 
224 51, 33% 423 
225 51% 334 149 
254 615 416 569 
284 7 434 72 
324 514 930 
326 3 6 1005 
364 9 55% 1144 
365 9 6% 1200 
104 10 616 1398 
105 10 67% 1492 
144 1] 74 1750 
145 ll 814 1890 
504 1214 8 2937 
505 12% 9 2395 


RR 


2D4x2F+22D 


Based on formula: Area 





ously accepted factor of a constant value of r,/r, ratio 
will tend to compensate. 

The surface area of each integral-horsepower NEMA 
frame size was computed as: 


2DxrX2F + 22 D? sq in. 


where J) is the NEMA shaft height in inches, and F is 
the axial distance from the motor’s vertical centerline 
to the mounting hole in the foot. The formula actually 
gives the surface area of a cylinder having a radius equal 
to the NEMA D dimension, and a length equal to twice 
the / dimension. These values are given in Table II. 
While the curves must be accepted as approximations 
and applied as such, they can be of value as a general 
guide in determining motor frame size for locked condi- 
tions. Since simple, straight-line relations are employed, 
ratioing will permit the application of these curves to 
other frequencies or pole numbers. Sample calculations 
will demonstrate the use of the curves. 
Example 1. Design D, 6-pole motor (1200 rpm) for 
4 lb-ft locked torque: 
4X 1200 
W, = = 682 watts 
7.04 


W.=0.5 X 682 = 341 watts 
Total loss = 682 + 341 1023 watts. 
Required dissipation area = 2 X 1023 = 2046 
sq in. In Design D, this would require a 504 frame 
motor. 


Example 2. Wound-rotor motor of 8 poles (900 rpm) 
with 5:1 external secondary resistance, for 6 lb-ft 
locked torque: 
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6 xX 900 
W, = = 766 watts 
7.04 
W, = 0.15 X 766 = 115 watts 
Internal rotor loss = 1/6 X 766 = 128 watts 
Total internal loss = 115 + 128 = 243 watts 
Required dissipation area = 2 K 243 = 486 sq in. 
This would require only a 254 frame motor. 


Certain general conclusions can be drawn from the 
charts: To keep motor size and cost to a minimum for 
locked applications, it is necessary to employ motors 
having the highest possible number of poles. Fig. 2 
illustrates this point. For locked applications, the use 
of motors having relatively high rotor resistance is re- 
quired. Standard low-slip motors are not desirable; 
wound-rotors with external secondary resistance are 
best suited. 

The reasons for the superiority of the wound-rotor 
motor in this respect are two-fold: (a) the possibility 
of obtaining a high, almost unlimited rotor resistance by 
the addition of external resistance in the secondary cir- 
cuit, and (b) a large proportion of the rotor losses are 
produced in the external circuit and hence do not con- 
tribute to the motor’s heating. 

Substantial increases in continuous torque for a given 
surface area are possible by taking the short-time heat 
rating of a motor compared to the continuous capacity. 
In the article “Protection of Polyphase Motors,” pub- 
lished in the May, 1933 issue of Electrical Engineering, 
C. P. Potter reported the results of tests conducted to 
compare the continuous and short-time heat dissipating 
capabilities of polyphase induction motors. Applying Mr. 
Potter's conclusions to the problem discussed herein, 
continuous and intermittent stalled-torque capacities 
are related by these factors : 


Fraction of “‘continuous’’ Increasein “continuous” 


Time rating surface area re- torque possible for a 
rating quired for a given torque given surface area 
Continuous 1.0 1.0 

1 hour 0.55 1.3 

14 hour 0.32 3.1 

14 hour 0.19 5.2 


The range of practical application of squirrel-cage 
machines to locked operation can be broadened by the 
use of torque-multiplying devices. For example, the 
locked losses in a gear motor with a 6-to-1 gear reduc- 
tion would only be 1/6th that of a non-gear motor for 


— — 


the same output torque. OOo 80 


Stalled-Type Torque Motors 


COMPREHENSIVE review of the design and 
A operating characteristics of available types of 
motors capable of developing maximum torque at 
standstill was presented in the August 1948 issue of 
ELECTRICAL MANUFACTURING, beginning on page 110, 
under the title: “Stalled-Type Torque Motors for 
Holding and Resisting.” These special motors have 
almost linear speed-torque curves and are used for 
clamping functions, or electrical springs or tension 
devices. They can be designed to remain stalled for 
periods from 5 min to 24 hr without exceeding ther- 
mal ratings. Charts give alternate methods of select- 
ing frame sizes and number of poles. 
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Overcoming sluggish operation of indicat- 
ing devices such as filling feelers and 
warp stop motions while avoiding shock 


and fire hazards from open circuits are 


(chieving reliability. 
in LOOM CONTROLS 


Gang of four double-prong elec- 
trical feelers used in conjunc- 
tion with sensitive relays to de- 
bobbins on a 
4 x 4 box pick-and-pick loom. 


tect depleted 


the principal problems to be overcome. 


[TH inereasing labor costs, greater demands 

for automatic weaving controls have increased 

the amount and scope of electrical drive, con- 
trol and protective systems on looms. A continuing 
problem has been to make their operation reliable and 
service-free under environmental conditions that  in- 
clude the presence of lint, oil, elevated humidity and 
vibration. 

In the beginning, for instance, open type motors were 
used, but it was found that lint would clog them and 
combined with oil would lead to breakdown of the in- 
sulation and eventual burnout. Today’s loom motor is 
totally enclosed. Solid motor leads have been replaced by 
stranded wire leads to prevent breakage due to fatigue 
resulting from vibration. Ojil-resistant covered flexible 
conduit and waterproof connectors have replaced ftlex- 
ible metallic conduit subject to oil seepage. 

There is one outstanding characteristic associated 
with much of the loom’s electrical protective system: 
the operation of indicating devices, such as bobbin feel- 
ers and warp stop motions (which detect broken warp 
threads) have to be made with open circuits that are 
often exposed and readily accessible to operator con- 
tact. Moreover, most of these circuits have components 
like solenoids or relays that are quite susceptible to in- 
ductive energy storage. Because of this fact, open cir- 
cult indications are limited to 18 volts maximum, with 
most circuits actually operating at no more than 12 
volts. 

The purpose of an electrical warp stop is to rapidly 
halt the loom in the event of breakage of a warp (longi- 
tudinal) thread. Each thread passes through the eye of 
a pivoted drop wire which makes contact with a lower 
contact bar when the thread breaks. As first applied the 
drop wires were connected to a solenoid that tripped 
the warp stop motion, and to a manual shipper bar 
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switch, both connected to a low-voltage transformer. 
With low loom speeds and short hours of operation, 
this system worked fairly well, but as speeds were in- 
creased and hours extended, vibration, oil and lint 
brought increasing troubles. Solid wires broke and oil 
destroyed the insulation. Lint collected around drop 
wires and contact bars and frequently caught fire from 
arcing. In brushing his hand over the drop wires to 
locate the broken thread end, the operator was subject 
to shock if he touched a grounded part. Often the loom 
continued to run while the drop wires bounced on the 
contact bars. 

Plastic-coated, stranded wiring enclosed in oil-tight 
flexible conduit solved the wiring problem, together 
with the use of pressure-tight mechanical connectors 
with plastics sleeves. 

The problem of bouncing contacts required more 
study. The initial contact of a light drop wire is only 
about 0.005 sec, whereas it is necessary that contact be 
made for at least 0.02 sec to energize the average warp 
stop solenoid. Bouncing of the drop wire prior to that 
time will cause heavy inductive arcing at each opening, 
creating a fire hazard, burning the drop wire and plac- 
ing high inrush currents from the solenoid on the trans- 
former. Consequent overheating of the transformer may 
even cause its protective thermal relay to open. 

In order to cure these troubles, the indicating system 
must possess either no inductance or so little inductance 
that the are will not have sufficient energy behind it to 
be hazardous. It must also respond in less than 0.005 
sec so that the first contact of the drop wire will com- 
plete the indication. Two mediums that satisfy these 
conditions have been employed. One is an electronic 
relay where the indication is made directly on the grid 
of an electron tube. This type of indication is fast, 
possesses no inductance and has only minute currents 
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Fig. 1 (Left)—-Warp stop and safety signal control using 
low-wattage relay with fast action. Fig. 2 (Right)—To 
detect an empty bobbin, an electric feeler F in the form 


and voltages, but is costly. Another successful method 
is to use a low wattage relay of low inductance and high 
speed of operation, and to arrange the circuit so that 
once the indication is completed the relay is removed 
from the circuit. If an indicating light is coupled with 
this relay, a visual indication takes place at each warp 
stop operation. The cost of this relay is not too high. 
This latter arrangement is the one that is currently in 
widest use on Crompton & Knowles looms. 

Fig. 1 shows an elementary wiring diagram of 
this method. The relay responds in an interval of from 
0.003 to 0.005 sec; its inductance is low, and it will 
pick up on about 5 volts. When the drop wire falls, it 
completes the normally open switch DW, energizing 
relay # and light A. Immediately upon energization of 
the relay, the normally open relay contacts RF will close. 
One of these contacts is in parallel with the drop wire 
and its closing removes the load from the drop wire 
circuit. Hence, any subsequent bouncing of the drop 
wire contacts will not affect the circuit completed by 
the other Rk contact which is in series with the warp 
stop solenoid IV’. Solenoid current does not pass through 
the Warp stop contact at any time. 

Solenoid IV stops the loom through the warp stop 
knock-off motion which at the same time opens switch 
SS, removing power from the relay and solenoid. Only 
the indicating lamp will be energized through the drop 
wire contact. When its contact is made, the drop wire is 
at rest in a vertical position. By brushing his hand over 
the drop wires, the operator can locate the broken 
thread by watching for flicker of the indicator lamp. By 
limiting the size of the lamp, only low currents are 
passed through the drop wire and since the lamp load 
is resistive, there can be no danger of inductive shock 
or arcs. 

Should the transformer thermal relay operate, its 
SPDT switch will complete contact at 5 and energize 
the warp stop solenoid, thereby stopping the loom. 
Shipper switch SS will remove voltage from the sole- 
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NOMENCLATURE 


A--- INDICATOR LAMP 
DW- - DROP WIRE FRAME 


G - - - GROUND CONNECTION 
MAGAZINE SOLENOID 


SHIPPER SWITCH 

WARP STOP TRANSFORMER 
TRANSFORMER THERMAL RELAY 
W--- WARP STOP SOLENOID 

WIRE JOINT 







of two prongs bridged by a ferrule on the bobbin has 
been added to the warp stop motion and safety signal 
control. 





noid circuit, but the light does not light so that the 
cause of the stoppage is definitely isolated. 


Electrical Feeler Problems 


Somewhat similar problems arise in the application of 
electrical feelers used to detect when a loom shuttle 
bobbin is depleted. There are two types commonly 
used: The double-prong type which contacts metal fer- 
rules on the bobbins, and the side-slip electromechanical 
type which has a finger that slips sideways when the 
varn is exhausted. There are wide circuit variations in 
their application, depending upon the type of loom and 
weave. The double-prong type is the most common type 
of feeler used on a box loom, which has a number of 
shuttle boxes stacked vertically. In operation, the feeler 
is held stationary and the bobbins are brought in con- 
tact with the prongs during the forward motion of the 
lay, an oscillating member which carries the thread- 
compacting reeds and the picker sticks that propel the 
shuttles back and forth. The prongs are set so that they 
are pushed back about 4 in. by a depleted bobbin. A 
feeler with a “'%4-in. feel” will have its prongs in theo- 
retical contact with the ferrule for slightly over 40 deg 
of crankshaft time, divided equally between before and 
after front center position of the lay. 

Acting as a switch, the feeler is wired in series with 
the magazine solenoid and the transformer with a com- 
mon ground. See Fig. 2 for an elementary wiring dia- 
gram. 

As loom speeds were stepped up, feeler problems fol- 
lowed the same pattern as the drop wire difficulties. 
Contacts were made and broken very rapidly due to 
bouncing of the prongs and the inductive arcs produced 
resulted in pitting of the prong tips and a delay in estab- 
lishing the circuit. Since one prong might be set slightly 
forward, or the springs on the two prongs may not 
have similar characteristics, each prong may bounce in- 
dependently of the other. This bouncing takes place 
during the entire forward movement of the lay. After 
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ELEMENTARY DIAGRAM 


the lay reaches its front center position the prongs re- 


main in contact with the ferrule during the backward 
travel of the lay. 

Let us assume that the total resistance of the feeler 
prongs, prong springs, and the metal ferrule is KX. 
Through measurement, the value of has been found 
to be approximately 2 ohms. Since the most commonly 
used solenoid has an inrush current of about 6 amp, 
it can be seen that the voltage drop across the resistance 
takes about all of the voltage output of the circuit dur- 
ing the first instant of maintained contact. As the in- 
rush current decreases, the voltage across the solenoid 
builds up until it is sufficient to energize the solenoid. 
The action is obviously sluggish. 

On the other type looms, the large solenoid is replaced 
by a smaller one. The inrush currents are thereby 
greatly reduced and the operation easily and surely ac- 
complished. In both cases, however, considerable atten- 
tion must be devoted to the selection of components. 
Transformer regulation must be very good, solenoids 
must operate on very low minimum voltages, wires must 
be large enough to carry inrush currents without volt- 
age drops, and the connections must be well made to 
prevent voltage drops due to contact resistance. 

Addition of sensitive relays has solved this problem in 
the application of double-prong feelers to a 4x4 box, 
pick- and-pick* loom. As shown in the headpiece of this 
article, a gang of four feelers is employed, one for 
each shuttle. A mechanical linkage synchronizes the 
up-and-down movement of both shuttle boxes and feeler 
so that they move in unison. As the lay moves forward, 
all of the feelers will be in the position to detect a de- 
pleted bobbin. When a detection is made the feeler will 
energize its corresponding relay. (See elementary wir- 

“A loom that has four shuttle boxes on either end to distinguish it 
trom a 4x1 loom which has four boxes on one end and one box on th 
other. With the 4 x 1 box, it would be necessary to have two picks of a 
selected color inserted in succession since the shuttle would have to make 
a trip back and forth across the lay before it could be changed. With 
the 4x4 box loom it is possible to insert only one pick of filling 


thre id of any selected color. Hence the 4 x 4 loom is also called a pick- 
ind-pick loom. 
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NOMENCLATURE 


A---- WARP STOP INDICATOR L AMP 
Fl-F4- FEELERS 

G ---- GROUND CONNECTIONS 

R- --- WARP STOP RELAY 

R1-R4 FEELER RELAY 

$1 --- BOX INDICATOR SWITCH (FRONT) 
$2 --- BOXINDICATOR SWITCH (BACK) 
SS--- SHIPPER SWITCH 

T---- TRANSFORMER 

TR- -- TRANSFORMER THERMAL RELAY 
W---- WARP STOP SOLENOID 

WS --- WARP STOP FRAME 


Fig. 3—Elementary wiring diagram of 
four box feelers F-1 to F-4 used with 
sensitive low-wattage relays Rl to R4 to 
detect empty bobbins. Warp stop motion 
is also included in the control system. 


ing diagram, Fig. 3). The relay will “latch in” and 
hold the indication even though the lay moves away 
and the contact is broken at the feeler itself. This in- 
dication is “stored” in the relay and will not be used 
until the shuttle carrying the depleted bobbin is thrown 
across to the opposite end of the loom. When the shuttle 
reaches the active position the box indicator switches 
S1 and S2 will operate, completing the remainder of 
the feeler circuit so that the loom will be stopped 
through the warp stop solenoid. Stopping of the loom 
opens switch SS and removes the voltage from the 
relays, returning them to their normal position. Be- 
cause the inrush currents of the low-voltage relays are 
very low and the time required for energization is also 
much less, the pitting of prong tips and the amount of 
“feel” are both greatly reduced. Better sensitivity is 
also obtained. 

The wiring, operation, and application of the electro- 
mechanical sideslip feelers is essentially not too dif- 
ferent from the double-prong type. 

There are other looms, of special application, where 
the electrical wiring and controls are far more complex. 
One of these special types is the narrow fabric loom. 
Fig. 4 shows the elementary wiring diagram for one 
of these looms, which is started and stopped directly 
by the motor, which drives the loom through a single- 
stage Gilmer “Timing” belt. A standard zero-speed 
switch plugs the motor to a stop. 

The control components of this loom include warp 
stop relays, filling stop relays, control relay, and revers- 
ing contactor, all mounted and wired in a single control 
box. 

Because the 


proaches 25 


width of this machine oftentimes ap- 
ft, the warp stop is divided into two sec- 
tions, each having its own relay and indicator light. 
The length of filling is measured on the bobbins at 
the time of winding and predetermines the number of 
“picks” the loom can make before the filling supply 
becomes exhausted. A relay, indicating light, and rotary 
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NOMENCLATURE 


HH ot A---- WARP STOP INDICATOR LIGHT 
aes CTR-- CUT METER 
R ~- OL DW1 - - DROP WIRE CONTACT BARS 
On DW2 - - DROP WIRE CONTACT BARS 
S RI R2 RX oO F ---- FORWARD CONTACTOR 
f {yay As) alt LC -.+LOCK GUT COIL 
TAT AT t > (PLUGGING SWITCH) 
is RS oy LS --- GIVEWAY SWITCH 
ar M---+ QUILLER MOTOR SWITCH 


nm 
Zz 
® 


NEON INDICATOR LIGHT 


4 eee P----PLUGGING CONTACTOR 
[ | j WAVY AAY : PS ---PLUG SWITCH 
oo sae R1--- WARP STOP (1) RELAY 
1 vp R2 --- WARP STOP (2) RELAY 
a oR RS --- ROTARY SWITCH 
4 1 ' RX --- FILLING COUNTER RELAY 
POL OL i ' » T1-- - WARP STOP MUL TI-TAP 
b 4 ctr 3 a TRANSFORMER 
~~ + +-—— <— TR--- TRANSFORMER OVERLOAD 
OW 6 y REL AY 
ib t—s h aN ? ’ — r {a> 7 SRS -- SHIPPER ROD SWITCH 
L{LOOM \ Louie J + 4} > On. RI CR CR--- CONTROL RELAY 
MOTO! \MOTOR/ a Pe eee 
=e “eatin 4 = _, We * 8 é >» b 
| 
t a 4 R2 o .R2 


switch are operated in conjunction with a preset counter 
to stop the loom at the time the bobbins are to become 
depleted. The at the 
loom can be stopped in a definite position. In addition, 


I 
circuit power 


1 


rotary switch is adjustable so t 


is so arranged that if from the warp 
stop transformer should be interrupted by the opening 
of the protective thermal relay, the loom will stop and 
the filling indicating light will be illuminated. Wiring 
is carried to the various switches and controls by means 
or oil-resistant, plastic-covered metallic flexible tubing. 

elt looms generally are so long (about 40 to 50 ft) 
that they are driven by two separate motors, one at 
either end. Starting and stopping of the loom 1s ac- 
complished directly by the motors. Push button stations 
having controls are mounted at either 
end. Full voltage is employed for 


“start-st yp-} yo” 
rectified 


rectifiers, 1s 


starting : 


d-c power, furnished by selenium em- 


ployed for stopping the loom. Two or three degrees 
of braking are employed: a “soft” braking for normal 


stopping of the loom; a modified “soft” braking for 


the jogging operation; and a very rapid stopping for 







N a continuing editorial program of presenting sig- 

nificant developments in electrical control and protec- 
tion of industrial machinery, the following articles have 
appeared in ELecrricAL MANUFACTURING during the 
past two years. For available reprints consult current list 
beginning on page 192. 


Electric Drive Speeds Up Yarn Warper, December 1951, 
page 92. Magnetic brakes in conjunction with a modi- 
fied Ward-Leonard drive permits speeds 150 per cent 
above normal on new machine developed by Cocker 
Machine & Foundry Co. Novel solution to problem of 
obtaining constant winding speed. 


Photoelectric Side Position Regulators, November 1951, 
page 102, Two basic servo systems for use in Westing- 
house automatic edge control of continuous strip or 





Fig. 4—Elementary wiring diagram of the safety controls on a narrow fabric 


loom driven by direct-connected motor which is stopped by plugging control. 


Bibliography on Industrial Electrical Control 


emergency stops as would be required during the 
protection operation. All wiring on the 


either conduit or approved oil-resistant 


loom is in 

cable, 
Increased loom speeds and the need for more auto- 

matic control have placed greater requirements for 


e° 


reliability on the electrical components. Today, loom 


‘ontrol systems are carefully selected to give the utmost 
in performance, reliability, and from main- 
Because of the necessity for operating indicat- 


freedom 
tenance. 
ing circuits in exposed and open areas, the fire hazard 
safe minimum, 
lectrical units must be carefully evaluated, wiring 


f electrical sparks must be kept at a 


components carefully chosen, and each part of the 
circuit must contribute its own share in doing its spe- 
cific duty to the best of its ability. 


Much of the material in the article above was origi 


nally presented as a conference paper, “Wiring the 
Loom,” before the AITEE Northern Textile Confer- 
ence, held in Philadelphia, April 23, 1951. OOO 





web material encountered in rolling mill, textile, and 
paper machinery design. 


Automatic Cycle Control of a Cam Grinder, October 
1951, page 118. A description of the electrohydraulic 
system developed to give sinuoidal rate of work rota- 
tion to a special Norton grinder. A hydraulically ac- 
tuated synchro generator feeds a signal into a modified 
electronic variable-speed drive for the work spindle. 


Safe Control of Packaged High-Intensity Steam Gener- 
ator, July 1951, page 78. Fully automatic cycling of 
explosion-proof Vapor-Clarkson flash steam boilers for 
diesel-electric trains calls for a host of electrical aux- 
iliaries, including pressure switches, thermostats, limit 
switches, selector switches and relays. 

(Continued on page 242) 






ELECTRICAL MANUFACTURING 














Standardization advances 


on the international level 


Two electrical standards are now adopted and four new standards 


are in process of approval by various LEC National Committees. 


Performance standards for electrical appliances are being devel- 


oped by CEE to help improve safety and remove trade barriers. 


WO recommendations for world-wide standards 
were released for publication at the 1951 meeting 
of the International Electrotechnical Commission 

meeting in Estoril, Portugal. Previously approved by 
the national committees, these standards put into final 
form a color code for fixed resistors, and a series of 
preferred values for radio components. 

In addition, four new international electrical stand- 
ards were recommended on: climatic and durability test- 
ing of electronic compenents for radio communication, 
power and distribution transformers, turbine-type gen- 
erators, and rules for short-circuit conditions of large 
circuit breakers. These standards are now being sub- 
mitted to the various national committees for approval ; 
when approved they will become IEC Recommendations 
and given world-wide distribution. 

Fourteen countries were represented at the meetings 
by 153 delegates. The United States delegation of 12 
members was headed by Dr. H. S. Osborne, chief eng1- 
neer of American Telephone and Telegraph Company 
and president of the U. S. National Committee of the 
IEC. Other members of the USNC are listed in Table 
| on the next page. 

ight technical committees and the executive com- 
mittee were in session at this meeting. As a result of 
these sessions two new technical committees will be or- 
ganized, one on instrument transformers and the other 
on lightning arresters. The British National Committee 
will hold the Secretariat for the new transformer com- 
mittee, and the U. S. National Committee has been in- 
vited to hold it for the work on lightning arresters. 
Also, the executive committee voted for the resumption 
of the work of the technical committee on measuring 
instruments. The Hungarian National Committee has 
the Secretariat for this group which has been inactive 
for some time. 

Additional work is being considered on the insulation 
of equipment operating at voltages not exceeding 1000 
volts and on rules relating to temperature rise common 
to all electrical equipment. Representatives of the vari- 
ous technical committees concerned will meet to con- 
sider and recommend the best methods of handling. 
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A project On standardization of dimensions for sus- 
pension insulators was proposed. The present differences 
between some of the national standards prevents a 
large degree of interchangeability. This work will be 
handled by the present committee on high voltage in- 
sulators. 

Preliminary proposals concerning reactivation of the 
technical committee on electroacoustics were submitted 
by the Netherlands National Committee which is now 
working on final proposals to be circulated to all the 
national committees. 

Progress reports of the technical committee meetings 
held at Estoril are as follows: 

1. Definitions of Electrical Terms. Revision of the 
1938 standard on electrical definitions and terms is 
underway. Work is almost completed in two of the 17 
fields to be covered, electronics and power. The new 
and revised terms and definitions will be submitted to 
the national commitees for approval as soon as they are 
ready. The terms will be listed in six languages while 
the definitions will be listed in only two, English and 
French. Wherever possible, terms will be identified by 
a UDC ( Universal Decimal Classification). If the UDC 
is not available, the committee will go on with its work 
rather than wait for the classification. Arrangements 
have been made for a number of subcommittee meetings 
during the coming year. The aim is to complete the 
entire project by 1954. 

2. Rotating Electrical Machinery. Preferred stand- 
ards for turbine-type generators have been completed 
by a subcommittee and will be submitted to the national 
committees for approval. It is expected that they will 
be published along with the corresponding standards 
being prepared for steam turbines. 

The revision of IEC Publication 34 applicable to 
rotating electrical machines other than traction motors 
and generators was completed and an Editing Commit- 
tee was appointed to prepare the revised manuscript. 
The revised edition of Publication 34 will be submitted 
to the National Committees of the IEC for approval. 

Standardization of various dimensions of the frames 
of electric motors was discussed by a subcommittee 
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ISO Coordinates 
International Standardization 


NTERNATIONAL Organization for Standardiza- 
tion (ISO) will hold its triennial meeting at Colum- 

bia University in New York City in June 1952, with 
the American Standards Association, U. S. member 
of the ISO, acting as host. Delegates from the 32 
member nations will take part in the ISO General 
Assembly; meetings of the ISO Council and a number 
of its technical committees will also be held during 
the two-week session. 

The ISO is the international clearinghouse for the 
national standards bodies of most industrial countries. 
It is recognized by the United Nations as the authori- 
tative channel through which standardization on an 
international level is carried out. Seventy-six technical 
committees are now working on projects in such fields 
as screw threads, plastics, iron and steel, textiles, 
gears, laboratory glassware, rubber, radiocommunica- 
tion, graphic symbols, and materials handling. 





which reported difficulty in reconciling the divergent 


viewpoints of the metric countries who wish to use 
preferred numbers in the metric series, with the views of 
those who would be prepared to go along with the adop- 
tion of the dimensions given in the American Standard. 
Work on this is continuing. 

3. Standard Voltages, Current Ratings and Frequen- 
cies. The problems before this committee had to do with 
a revision of IEC Publication 38 on standard voltages. 
This revision is important since other IEC Committees 
are concerned with the establishment of insulation levels 
which cannot be done until the standard system of volt- 
ages has been arrived at. Difficulty has been experienced 
due to the differences in European and American prac- 
tice. It was found impossible to reach agreement on a 
single list of voltages below 30 kv. Therefore, two lists 
of system voltages were set up. For voltages above 30 
kv a single list was agreed to. This list is in terms of the 





ican Telephone and Telegraph Co., gear, C37; 
New York; President of the U. S. 
National Committee of IEC. 


R. C. Sogge, Manager, Standards 
Division, Executive Department, 
General Electric Co., Schenectady, 


C. L. Dawes, 


Table I—United States Delegation to the International Electro-technical Commission 


H. S. Osborne, Chief Engineer, Amer- man, ASA Committee on Switch- 
Technical Advisor, 
USNC Tech Com 17 on Switchgear 
and Tech Com 32 on Fuses 

Harvard University, 
Cambridge, Mass. (Chairman, ASA 


highest system voltage. 

4. Radio-Communications Subcommittee on Compo- 
nent Parts for Radio Receiving Sets. Two completed 
documents were edited and released for publication and 
distribution to the national committees. They cover: 
Color Code for Fixed Resistors and Series of Preferred 
Values. A third document, Climatic and Durability 
Testing of Electronic Components for Radio Communi- 
cations, was completed for submission to the national 
committees for their approval. 

5. Transformers. The draft Specification for Power 
and Distribution Transformers, prepared as a result of 
the 1949 meeting in London, was reviewed in conjunc- 
tion with comments received from the national commit- 
tees. Agreement was reached on the content of a com- 
plete draft. An Editing Committee is preparing a final 
draft for approval by the national committees. 

6. Electrical Insulating Materials. As this was the 

first committee meeting, the initial work was directed to 
developing the scope and program of activities. It was 
agreed to start work on testing methods. Arrangements 
were made for collecting the necessary test methods from 
the various countries to assist in rapidly carrying for- 
ward this work. 
7. Switchgear for Electric Power Circuits. Chapter 1 
on rules for short circuit conditions of large circuit 
breakers has been revised. After any necessary editorial 
corrections have been made, it will be referred to the 
national committees. Work has begun on the second 
chapter. 

8. Coordination of Insulation for Electric Power Sys- 
tems. Agreement was reached on a table of power-fre- 
quency and impulse-test voltages which were based on 
the list of svstem voltages adopted by the technical com- 
mittee on Standard Voltages and Currents. It is now 
possible for the IEC Technical Committee on Transfor- 
mers and Switchgear to formulate rules for high-voltage 
tests to be applied to their particular types of apparatus. 

The date of the 1954 IEC meetings, to be held in the 
United States, was set as the first two weeks in Sep- 


C. M. Laffoon, Manager, A-C Engi- 
neering Department, Westinghouse 
Electric Corp., East Pittsburgh, Pa. 
(Member ASA Committee on Rotat- 
ing Electrical Machinery, C50) 

E. F. Seaman, Head Engineer, Stand- 











N. Y. (Vice President, USNC) 


Committee on Definitions of Elec- 
trical Terms, C42; Tech Advisor 


ardization Planning Branch, Bureau 
of Ships, Department of the Navy, 








G. F. Hussey, Jr., USN (Ret), Manag- 
ing Director, American Standards 
Association (Treasurer, USNC) 


J. W. MeNair, Electrical Engineer, 


Vocabulary) 





for USNC Tech Com 1 on IEC 


C. W. Falls, Manager Commercial ° ' 
Engineering Division, Small and burgh, Pa. (Technical Advisor 


Washington, D. C. 
C. F. Wagner, Consulting Engineer, 
Westinghouse Electric Corp., Pitts- 







































































American Standards Association 
(Secretary, USNC) 

H. R. Armold, Supervising Engineer, 
Transformer Division, Westing- 
house Electric Corp., Sharon, Pa. 


V. L. Cox, Manager of Engineering, 
Switchgear Division, Generdl Elec- 
tric Co., Philadelphia, Pa. (Chair- 






Medium Motors Division, General 
Electric Co., Schenectady, N. Y. 
(Vice-Chairman, General Engineer- 
ing Com, Motor and Generator 
Section, NEMA; Member, ASA 
Committee on Rotating Electrical 
Machinery, C50; Tech Advisor, 
USNC Tech Com 31 on Flameproof 
Enclosures) 





USNC Tech Com 8 on Standard 
Voltages and Currents, and 28 on 
Insulation Coordination; Joint Tech 
Advisor for USNC Tech Com 30 
on Extra-High Voltages) 


W. C. Wagner, Executive Department, 


Philadelphia Electric Co., Philadel- 
phia, Pa. (Chairman, Standards 
Council of ASA) 
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How Electron Tube Standardization Operates 


Orn the Joint Electron Tube 
Engineering Council (JETEC) which 
is under the jurisdiction of the RTMA 
and NEMA, standards are developed in 
the Jetec committees depicted on the 
chart. When approved by the Jetec 
Council, the standards then go through 
the regular standardizing procedures of 
both NEMA and RTMA. Such standards 


usually define electrical and mechanical 
limits, details of the accessories, and 
type designations. Tube ratings and char- 
acteristics are not standardized in the 
usual sense of the word, but the informa- 
tion is completely registered. There- 
after, changes in registered data can be 
made only after the approval procedures 
by interested groups. 


Technical society standardization 
through ASTM, AIEE, and IRE has pri- 
mary responsibility for definitions, basic 
methods of test, letter and graphical 
symbols. Many of these standards are al- 
ready under ASA routine and some are 
being developed into international stand- 


ards through IEC technical committees. 
Oogd 


tember. At a previous meeting the IEC had accepted the 
invitation of the U. S. National Committee to hold 
these meetings here to celebrate the 50th anniversary of 
the decision to found the IEC which was made at the 
National Electrical Congress held in St. Louis in 1904. 

Sey ce 


International Commission on Rules 
for Approval of Electrical 
Equipment 


ORLD-WIDE standardization on a very prac- 
tical level made important advances at the No- 
vember meeting of the International Commis- 
sion on Rules for Approval of Electrical Equipment 
(CEE) in Florence, Italy. Standards discussed in- 
cluded: testing of household cooking and heating ap- 
pliances, motor-operated appliances, plugs and sockets, 
flexible cords, insulated wire and cable, and fluorescent 
lighting auxiliaries. 
The CEE is a voluntary European organization, with 
member-bodies from 13 countries, dedicated to the de- 
velopment of uniform European safety standards for all 
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appliances, lighting equipment, radio and television re- 
ceivers, wiring devices and wiring materials for use in 
the home, office, store and workshop on circuits up to 
600 volts. Through the CEE its members hope to re- 
move some of the barriers to international trade that 
exist at present because of the differences in safety re- 
quirements from country to country. 

Meetings of the CEE are held twice each year. At 
the last five meetings the U. S. has had an unofficial 
observer, Frank Thornton, Jr., Westinghouse Electric 
Corporation, who represented the United States through 
the American Standards Association. The U. S. Na- 
tional Committee of the International Electrotechnical 
Commission has voted to participate in all future meet- 
ings of the CEE by sending an official observer. 

Many of the safety requirements in Europe are more 
severe than similar requirements in America because of 
the predominance of supply circuits of 220 volts to 
ground which European engineers consider more haz- 
ardous than 120 volts to ground. Fixed and portable 
incandescent and fluorescent lighting and the lower 
wattage portable appliances are supplied from 220 volt, 
2-wire branch circuits with one wire grounded. Motors 
above approximately % hp and electrically heated ap- 

(Continued on page 244) 
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Impulse counting from 
“dialled” 


switching through solenoid 


earrier handles 


gates; servo motor halis car- 

rier momentarily to obtain 

directing signals. 
ry. ELEPHONE dial switching 
| principles have been applied 
to a pneumatic tube system used to 
transmit cash in department stores or 
papers or samples in the factory. Re- 
cent installations in this country have 
drawn attention to a system devised 
abroad by Mix & Genest AG, Ger- 
many, and imported by an |T&T 


Fig. 1—Carrier tube being loaded 


at sending station. Dispatcher 
“dials” receiver station through 
knurled rings at right end. Brass 
bands are spaced in phenolic lam- 


inate tube over a_ steel body. 


associate, International Standard 
Trading Corporation, New York. 

The dial carrier, Fig. 1, serves much 
the same function as the telephone 
dial. On the surface of each carrier 
are 10 fixed contact rings and at one 
end two rotatable rings stamped with 
numbers from 0 to 9. By rotating the 
dial rings the dispatcher is able to 
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DESIGN TRENDS 


New developments and ideas selected 
and interpreted for design engineers 


Machine-Switched Pneumatic Tube System 


connect electrically any two _ fixed 
rings in one of 99 combinations. 
Through 12 sensing fingers which 
spring contact the rings at the central 
switching station, Fig. 2, relays and 
solenoids switch the carrier to its di- 
rected tube at a transfer point and 
eventually discharge it at the desig- 
nated receiving station. Signal lights 
provide supervisory control at a cen- 
tral dispatching station. 

Each sending line is equipped with 
a small servomotor driving a panto- 
graph stop which permits the carrier 
to enter, be held momentarily to con- 
nect the rings to the relay circuits 
and then be released. As soon as the 
carrier has arrived in its control posi- 
tion the sensing springs touch the 
carrier rings and connect the carrier 
electrically with a relay panel. Several 


j 





















Fig. 2—Copper alloy fingers at 
central station are pressed against 
momentarily held carricr to take 
off dialled station signal. 











relay impulse-counting chains then 
begin the search until it has been 
determined which ring combination 
has been dialled by the operator, and 
to which outgoing line and _ station 
the carrier has been dispatched. At 
the same time, the dialled station 
number is stored in another relay 
chain and reported to a central signal 
board, 

Meanwhile, other relays have de- 
termined whether the outgoing line 


Fig. 3—Central transfer station 
with servo motors at top, solenoid- 
actuated gates at bottom. 


is busy, i.e., if another carrier has just 
been dispatched into this line. To 
avoid any collision all carriers travel- 
ling through the receiving line are 
spaced at intervals of 5 to 20 sec, 
depending on the length of the line. 
The receiving line is also checked by 
the relay panel to determine whether 
sufficient vacuum is being provided. 
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Machine-Switched Pneumatic Tube-System 


Quick Stopping Variable Speed Drives 


Portable Ultrasonic Gage 


Thermostatically Controlled Crystal Oven 
Electronic Equipment Reliability Chart 


Electrical Functions in Automobile Design 


Reverse Cycle Applied to Defroster 


Teflon Impellors for Pumps 


Porcelain Enamel Replaces Bright Finishes 


University Research Potential 
Finishes for the Armed Services 
Index of Bibliographies in 1951 


And many other new ideas and developments of interest. 


conditions, all test 
perations are completed in approxi- 
mately 0.2 sec, during which time 
the X-shaped central switch has been 
energized. Fig. 3 central 
transfer point entering 
lines. At top are the two servo motors 
which momentarily halt the carrier 
through the center-pivoted pantograph 
arrangement shown in Fig. 4. Just 
ahead of this station is a spring-backed 
switch to energize the motor 
which rotates the crank to catch and 
release the carrier on the lower finger 
after it is first stopped by the upper 
finger. At the same time the contact 
springs are pressed against the car- 
rier to send a pulsed signal to the 
relay panel corresponding to the bands 
dialled. The relays energize solenoids 
to actuate pivoted flaps that guide 
the carrier into one of three chutes. 


Under normal 


shows a 
with two 


gate 


Upon entering any of these channels 
a feeler switch is operated to reset 
the servo motor pantograph drive. 
Motors operate on 60 volts d-c sup- 
plied through three-phase selenium 
rectifiers. 

Details of the discharge gates are 
shown in Fig. 5. Current impulse 
picked up by keyed brush contacts at 
top is so short (0.6 millisec) that a 


Fig. 4—Motor-driven pantograph 
arranged for catching and releasing 


carrier. 


capacitor is required to operate the 
relay which controls the gate solenoid 
below. The capacitor in parallel with 
the relay coil is charged instantly and 
then slowly discharged through the 
coil to close the contact and its asso- 
ciated solenoid to pull over the exit 
gate. After leaving the vacuum seal 
cap, a limit switch breaks the solenoid 
circuit and restores the gate to the 
through position. 

The automatic system provides all 
the necessary controls for complete 


Reciniemenaienanns 


Fig. 5S—Solenoid actuating dis- 
charge gate is operated by a relay 


through brush contacts on carrier. 


supervision. Each carrier passing 
through the central transfer point is 
counted and in the event of overload- 
ing, all senders are locked automatic- 
ally to prevent the insertion of addi- 
tional carriers. The senders can also 
be locked manually during repair 
periods or when the blower of a line 
is shut off (for any reason). If fuses 
are blown, a visible signal will also be 
Hashed. All of these controls are 
piloted by one relay panel for the 
entire system. IoO0 


Quick Stopping of Variable-Voltage Drive 


Non-linear ’ 
provides a uniform rate of 


Thyrite resistor 
generator field discharge and 
controlled armature current. 


B. J. DALTON 
Industrial Engineering Division 
General Electric Company 


LTRA-QUICK stopping of Ward 
Leonard type adjustable-voltage 
d-c drives is accomplished by a new 
regenerative braking system using a 
Thyrite resistor in the shunt field in 
place of conventional dynamic brak- 
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ing systems. An added advantage in 
drives of about 25 hp and larger is 
that it uses less expensive compon- 
ents. The Thyrite-controlled regen- 
erative braking system was originally 
developed for use on rubber calender 
drives where quick stopping is a safe- 
ty requirement, but it is equally ap- 
plicable on other adjustable-voltage 
drives where ultra-quick stopping is 
needed. 

As shown schematically in Fig. 1, 
when the motor is running the system 
operates in a conventional manner 
with the armature loop contactor M 
closed and the generator field con- 


nected to the speed control potentiom- 
eter by means of the field contactor 
FC. In the following discussion it is 
assumed that the motor field remains 
constant. Stopping is initiated by de- 
energizing contactor FC. This dis- 
connects the generator field from its 
source of excitation and simultaneous- 
ly connects the Thyrite resistor across 
the generator field. The armature 
contactor M remains closed during 
the stopping interval but can be 
opened after stopping to prevent 
creeping of the motor. To under- 
stand the operation of the system, re- 
lated characteristics of the d-c motor 


115 
































































































































































































































































































































































































































































. . 





A-c driving 
motor 







Speed contro/ 
potentiometer 


EN DBD §$ 


70 driven 
M load 


% Mofor 
© © Field 
ae 
%2 
ee” 
Thyrite field discharge resistor 
Fig. 1—Schematic wiring diagram of Thyrite controlled regenerative 


braking system on variable-voltage drive. 


and generator are first reviewed. 

Armature voltage of a d-c genera- 
tor is proportional to the field flux, 
which is approximately proportional 
to field current. If the field circuit 
were opened suddenly, the field flux 
would collapse very quickly and the 
armature voltage would fall to zero 
at the same rate. (The excessive 
voltage across the field terminals 
might damage the field insulation. ) 
On the other hand, if the field were 
suddenly short circuited at the same 
time the excitation circuit was opened, 
the field current and flux and the 
armature voltage would all decay 
much more slowly than before. The 
rate at which the armature voltage 
would fall would be dependent on the 
ratio of the field inductance to the 
field resistance L/R and is such that 
the armature voltage theoretically 
would approach but never reach zero. 

During normal operation, the d-c 
motor speed is approximately propor- 
tional to the generator armature vol- 
tage. In order to sustain motoring 
action, however, the motor cemf is 
necessarily less than the generator 
cemf. On the other hand, if the gen- 
erator field excitation were removed 
with the motor loaded the inertia of 
the rotor and its connected load 
would prevent the motor speed from 
dropping instantaneously. If the gen- 
erator voltage drops at a faster rate 
than the motor speed, the generator 
cemf will fall below the motor cemf, 
armature current will reverse, and the 
motor will act as a generator. 

The armature resistance is so low 
that a small difference in cemf—in 
the order of 5 to 10 per cent of rated 
—will cause full load current to flow. 
Actually, where the generator field 
current is opened suddenly, the gen- 
erator cemf would fall so rapidly that 
the armature current would be sev- 
eral times the rated value and might 
damage the commutators. But if the 
generator field were short circuited, 
the armature current would be quite 
low. Futhermore, the slowly decay- 
ing field current characteristic would 





116 





cause the motor to run for a consid- 
erable period. 

Either of these two methods of dis- 
charging the generator field to reduce 
the armature voltage is generally un- 
satisfactory for a braking system. 
Likewise, the use of a resistor con- 
nected across the generator field to 
control the rate of discharge is unsat- 
isfactory because of the inherent ex- 
ponential decay of the generator vol- 
tage when the discharge resistance is 
constant. A Thyrite resistor, however, 
is admirably suited to automatically 
provide a controlled rate of generator 
field discharge. Its resistance is not 


ce,onms 
as) 
Oo 
So 

+, amperes 


sta 
oo 
Lm] 
Oo 


Uurren 


Resis 


oO 





Fig. 2—Volt-ampere and volt-ohm 
characteristic of a typical Thyrite 
resistor. 


constant, but varies as an_ inverse 
function of either the applied voltage 
or the current, as shown typically in 
Fig. 2. 

Rate of decay of the generator vol- 
tage is determined by the ratio L/R 
where L is the inductance of the field 
in henrys and R is the sum of the 
Thyrite resistance and the resistance 
of the field winding. In order to be 
a workable scheme, this initial rate 
of decay must be such as to produce 
a reasonable braking current in the 
armature circuit. But once this initial 
condition has been established, the 


Thyrite system will just about take 
care of itself. 


To show by example how the sys- 
tem actually works, assume that the 
normal generator field current is 3 
amp and that the Thyrite resistor is 
connected across it as shown in Fig. 1, 
At the first instant of discharge, in- 
duced voltage will maintain the cur- 
rent through the Thyrite momentarily 
at 3 amp and the voltage across the 
field terminals will be 330 volts (Fig. 
2). Corresponding Thyrite resistance 
will be 110 ohms. 

After the first instant the field cur- 
rent will decrease. When it has fallen 
to 1 amp, the Thyrite resistance has 
increased to 250 ohms; and the re- 
sistance will continue to increase un- 
til the field current reaches zero. The 
continuous increase in discharge re- 
sistance causes the field to discharge 
at a reasonably uniform rate, and the 
generator cemf also decreases at the 
same rate, producing a braking cur- 
rent that will stop the motor quickly. 

Oscillograms, reproduced in Fig. 3, 
compare the operation of a Thyrite 
braking system and the same drive 
with a fixed discharge resistor of the 
same resistance as the initial Thyrite 
resistance. The 
the following: 


curves demonstrate 

1. The Thyrite control system re- 
sults in a higher armature current 
than when a fixed resistor is used, 
thus materially reducing the total 
time required for stopping and _ re- 
ducing the motor revolutions. The 
latter is particularly important in rub- 
ber calender drives. 

2. Ratio of the generator field vol- 
tage (Thyrite voltage) to the current 
through it indicates the resistance of 
the Thyrite. When the current has 
fallen to such a low value that it can- 
not be seen on the curve, the voltage 
has fallen only to about one-third its 
initial discharge value, indicating that 
the Thyrite resistance has increased 
many-fold. 

3. Armature current does not build 
up instantaneously because the gen- 
erator cemf, which was initially high- 
er than the motor cemf, must become 
less than the motor cemf for braking 
current to flow; the rate of rise of 
current is also limited by the arma- 
ture circuit inductance. This is a 
desirable feature because machines 
can commutate a higher current than 
if the current were to rise faster. 

4. Armature current and motor 
speed decay more slowly as the cur- 
rent and speed approach zero. This 
is caused by both the armature re- 
sistance and generator residual vol- 
tage. This condition is more pro- 
nounced in a dynamic braking system 
than with the Thyrite system because 
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total armature resistance is much 
higher in the former. 

The Thyrite braking system is in- 
herently suited to adjustable-voltage 
drives where ultra-quick stopping is 
required and where the characteristics 
of the motor and driven load will per- 
mit such quick stopping. It does have 


Generator 


~ afield current 


\ a Armature 


eS Pi 
Curre?sr) wail 


— 


hy 
Generator 


field voltage 


ea oe 


definite limitations which must be 
considered. The time for braking is 
basically established by the discharge 
time of the generator field, and the 
motor and the connected load must 
decelerate at about the same rate the 
field is discharged. In the case of 
high inertia loads, the armature cur- 


Thyrite resistor 
meme — /ixed resistor 


0 ) 0.6 
Time, sec 


Fig. 3—Braking characteristics of a 


variable-voltage drive with Thyrite 


resistor and fixed resistor in generator field circuit, taken from oscillo- 


gram traces. 


rent required for deceleration in the 
short time established by the field dis- 
charge charactertistic may be entirely 
too great for successful commutation. 
Where a large amount of speed con- 
trol is obtained by motor field weak- 
ening—roughly 2 to 1 speed range 
and higher—and where full motor field 
is applied during braking, the motor 
cemf may actually rise due to the in- 
creased motor field flux. This field 
forcing will cause a braking action, 
and if the Thyrite resistor is applied 
to the generator field simultaneously 
the armature current may 
sive. 


be exces- 
aesage 


Fig. 4—Thyrite resistor assembly, 
with Thyrite disks located between 
fins and arranged so that the tap 
ean be changed to suit requirements 


of individual drives. 


Portable Ultrasonic Gage 


Fig. 1—Power unit for the Audi- 
gage rail tester is in a 
weatherproof pack connected to 
erystal at the end of the handle. 
Cracks are located by a change in 
pitch of a 1000-cycle note. 


carried 
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Rail tester is designed for 
weatherproof pack mounting 


ETECTION of flows or discon- 

tinuities in metals by reflection 
of ultrasonic vibrations is well estab- 
lished as a_ sensitive and_ effective 
method.* It has, for example, found 
an important field of use in testing 
railroad rails with the equipment 
mounted in special cars. But a_port- 
able tester was needed to make tests 
without obstructing traffic, at grade 
crossings, platforms, water troughs, 
switch points and frogs. 

Development of portable equip- 
ment for this service by Branson In- 
struments, Inc., Stamford, Conn.., pre- 
sented three basic problems: 

1. Portability 

Automatic operation 
New Type of transducer design 


*See “Thickness Measurement by Ultrasonic Fre- 
by C. R. Betz, in Evecrrica, Manuractur- 


August 1950, p. 86. 


quencies, 


ING, 


Fig. 2—Crystal surface is protected 
by a quartz wear plate, and swivel- 
mounted for firm rail contact. 


Portability requirements were met 
by housing the power unit in an 
aluminum case, and using dry _bat- 
teries for power. The equipment, in- 
cluding a small motor, is carried in a 
back pack covered with waterproof 
canvas. The crystal is swivel mounted 
at the end of a handle designed so 
the operator can walk erect while 
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making tests. 


Complete instrument 
weighs only 


11 Ib including batteries. 

For automatic operation the output 
is designed as a 1000- cycle note with 
pitch and frequency constant when 
the quartz transducer is placed over 
sound steel. A discontinuity causes a 
large in pitch in the head 
phones which a trained operator can 
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To keep frequency  varia- 
tions within specified limits 
differential 
than that of thermestat. 


OCATION of the thermostat 

4 with respect to the device whose 
temperature is being controlled and 
the heater element is critical in any 
application. By proper design to 
achieve anticipation effects, it is pos- 
sible to maintain the 


required closer 


device temper- 


Prepared by 


Ralph R. 


Batcher, 


the assistance of directors of the 
Services Electro Standards Agency and a 5. 


number of engineers in 


equipment field. 


Study the equipment requirements 


1. Before selecting the components, determine 
conditions, 


cuit and 


RTMA Engineering Dept.. 
Chief Engineer; 
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readily mst sr to establish the type 
of flow or break. Near rail ends the 
volume tae Over bolt holes and 
horizontal cracks the pitch drops 
sharply, the tone going lower for 
cracks closer to the top of the rail. 


Over horizontally split heads and bat- 
tered rail ends the volume drops to 
the level of background noise. 


Thermostatically Controlled Crystal Oven 


ature within closer differential than 
the thermostat. This goal is particu- 
larly desirable in the case of radio 
frequency stabilizer crystals. In the 
Motorola crystal oven pictured, the 
heater element is placed between the 
thermostat and a baffle plate which 
lies against the crystal case. Because 
of its thermal storage, the baflle plate 
serves as a continuous source of heat 
to the crystal and keeps its tempera- 
ture differential lower than that of 


Electronic Equipment Reliability 
Fourteen Points for Designers 










temperature 
with 7 
Armed 


the electronic 


all cir- 


noting environ- 


effects, 

pecially in case of resistors and capacitors. 

7. Compensate for any known limitations in a particular 

component in the end equipment design. 

Apply suitable safety factors to compensate for any 

variable conditions which may be encountered. 

9. Protect equipment by fusing, metering, etc., 
vent damage by unexpected operating conditions. 


Plan optimum layout and design 


10. Position all components so total temperature rise in 





For quiet operation the quartz 
crystal in the transducer is_ silver 
plated and protection against dam- 
age is afforded by a quartz wear plate. 
The crystal is cemented to a plastics 
button and mounted in a gimbal to 
keep the crystal flat against the rail 


as it is moved along by the operator 
Oo 


the thermostat which opens on a rise 
in temperature between 64 C and 66 
C. The normal duty-cycle of the 
heater is 25 per cent on and 75 per 
cent off. 

When the operating voltage is 6.3 
volts, the heater element consists of 
7 turns (approximately 8% in.) of 32- 
gage 80 nickel, 20 chrome wire, hav- 
ing a resistance of 10.86 ohms per ft, 
wound on a flat insulator. For 12.6 
volt operation, 8 turns (approximate- 















current and voltage ratings, es- 


to pre- 
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. Check with an approved source of supply, 


requirements 
mental and operational hazards such as temperature, 
vibration, dust, fumes, and electrical hazards such as 
over- and under-voltage of the power sources and 
frequency variations of the power system. 
Determine the required characteristics of each com- 
ponent, including all limiting factors established by 
RTMA Standards or by the manufacturer of the 
component. 

Select components that qualify under accepted 
standards, or with known capabilities wherever pos- 
sible. 

Specify parts whose characteristics fulfill all circuit 
requirements, noting their limitations. 

or with 
the manufacturer, for each specific part before final 
decision if any doubt exists as to its performance 
capabilities with anticipated operating conditions. 


Operate all components within their capabilities 
6. 


Use the regular derating factors listed in RTMA 


JAN-MIL SPECIFICATIONS for 


Standards or in 


component and in circuit does not exceed maximum 
operating temperature. Heat radiated from sur- 
rounding parts should also be considered. 

Arrange components so that they are easily accessible 
for testing and maintenance operations. 

Provide adequate ventilation. Where necessary add 
blower to keep components within safe temperature 
ratings. 

Add supplementary insulation wherever necessary, 
especially when unusual operating hazards are found. 


safe 


Make complete tests 


14. 


This check list is available as an 


Check circuit functioning with random selections of 
tubes. Determine if shifts in tube characteristics or 
normal aging of other items is likely to aftect opera- 
tion seriously during the desired equipment life. 


18 x 22 in. chart 


printed in color on heavy paper and suitable for bulletin 
board display. Copies may be secured without charge by 


writing RTMA Engineering Dept., 
York 17; 


489 Fifth Ave., New 


ask for Chart No. 
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For the Answer to Your Insulation Problem 

















VARGLAS SILICONE. That’s the insulating sleeving and tubing— 
pioneered by Varflex—that takes temperatures ranging from 500° F 
above to 85° F below in its efficient, resistant stride. Lead wire and 
treated cord too. 


VARGLAS TUBING IMPREGNATED WITH GENERAL ELECTRIC 
PERMAFIL. Tough, flexible, heat-resistant—available in coils. Premium 
tubing at a reasonable price. 


VARGLAS SLEEVING AND TUBING. Numerous types and grades—in- 


cluding synthetic treated, varnished, lacquered, saturated, litewall and 
others. 


VARGLAS NON-FRAY SLEEVING. Three types—may be subjected to 
temperatures up to 1200° F—for applications where dielectric require- 
ments are not primary. 


VARFLO TUBING AND SLEEVING. New, low-priced — for applications 
where unusually high temperatures are not a factor. A real economy line, 
this. 


VARFLEX COTTON TUBING AND SLEEVING. Varnish or lacquer im- 
pregnants — for applications where Fiberglas products are not required. 


SYNTHOLVAR EXTRUDED PLASTIC TUBING. Low temperature flexibil- 
ity—high dielectric and tensile strength—made from a standard formula- 
tion of vinyl polymers. 


SAMPLES? All you want with 
our compliments. For free 
folder of our com- 


eee ee ee ee ee 
and mail this 
VARFLEX Corporation, 309 N. Jay St., Rome, N. Y. 


- coupon. 
a g A Please send me information as well as free samples of your 


es ~ 7 electrical Sleeving and Tubing. 
VARFLEX 


CORPORATION 


MAKERS OF ELECTRICAL INSULATING 
TUBING AND SLEEVING 
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! am particularly interested in samples suitable for 
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Name 

Company 
Street 
City site Zone......... State onesie 


eee = 












ly 9% in.) of 38-gage Nichrome V 
wire is used, having a resistance o! 
42.1 ohms per ft. Unit draws 0.5 amp 
from a 6.3-volt source. 

A Stevens thermostat, manutfac- 
tured to Motorola specifications, is 
sealed in a CR-7 crystal can. Expan 
sion and contraction of a bar of bi 
metal manually opens and closes a 
pair of contacts by exerting and re- 
leasing pressure on the spring which ture controlled crys- 
normally maintains 18 to 25 grams tal 


contact pressure. Contacts are made ing, left, and crystal 


of fine silver to insure low contact re- (silver case) heater 
sistance. (center) and_ ther- 

Resistance between the plug-in mostat (black case) 
at the right. 


Motorola — tempera- 


unit, with hous- 


pins is less than 0.030 ohm over the 
ambient temperature range of 25 C 
to 30 C. Insulation resistance be- 
tween pins and base is at least 5000 removed by suitable cleansing pro- helps maintain crystal stability — of 
megohms. No organic materials o1 cedures. Once completed, the unit is © +750 cycles in the 25-50 megacycle 
compounds are used in the construc- hermetically sealed in a 34 x 11/32 x Motorola 2-way radio equipment and 
tion of the unit, and all organic sub- 4 in. case painted black to increase +1000 cycles in the 152-174 mega- 
stances used in processing, fabrica- its thermal absorption properties. cycle equipment. 

tion or assembly are completely Heater element and thermostat Crystals being used in the 152-174 


More Electrical Functions in Advanced Automobile Design 


ae aa gasoline powered, the experimental “auto- is opened the top tips back automatically to aid driver 


mobile of the future” recently built by General in getting in or out; moisture-sensitive cell between seat 


Motors is in a real sense electrically operated. Styling backs raises the top and closes windows automatically if 
innovations are most apparent but the extensive use of rain falls when top is up. 
electrical power is perhaps more significant. Headlamp grill in center of hood is rotated by a small 
Inside and outside door releases and the trunk lid as motor to bring a pair of closely spaced headlamps around 
well are push-button operated; windows are raised and to operating position; built-in blower delivers air to 
lowered by motors; radio antenna at rear is raised by a passenger compartment; motor-driven vacuum booster takes 
small motor; hydraulic jacks under each wheel are elec- over when engine does not deliver enough vacuum; 
trically controlled from the instrument panel; an elec- separate motors pump fuel from the tanks built into the 
trically driven screw adjusts the driver’s seat. Conductive tail fins. 
rubber panels under thermostat control are used as seat Power for all these electrical controls is supplied 
warmers; top is electrically operated, and when car door by a 12-volt battery in the rear. OoOood 
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IN QUALITY PRODUCTS EVERYWHERE... 


UARDIAN @oizdi0@s. 


Series 345 D.C. Relay 

As real as rockets, guided missiles and supersonic jets are the Guardian _—_Hermetically Sealed or 
‘ ; ; 4 with Open-Type Mounting 

Controls that set them off and direct their flight. Guardian relays— 

stepping switches—contactor units—solenoids—multi-contact switches 

are the basic components of communications, bombing and firing equip- 

ment, of control stick switches, control wheels and myriad Guardian 

developments for the military. Certain basic Guardian control com- 


ponents are still available for peacetime products. Write. A.N. Connector Plug 
Hermetic Seal Container 


AN-3320-1 D.C. AN-3324-1 D.C. Series 595 D.C. Series 610 A.C.—615 D.C. Series 695 D.C. 
Get Guardian’s New HERMETICALLY SEALED RELAY CATALOG Now! 


GUARDIAN @ELECTRIC 





1627-A W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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me range have a drift tolerance of 
+0.0006 per cent of assigned fre 
quency over the ambient tempera- 


ture range 30 C to —60 C. The 


n D S§ 


Federal 
Commission 


present Communications 
allowable tolerance for 
the frequency assignment in both the 


25-50 mc band and the 152-174 mc 


band is appreciably greater. Motorola 
quartz crystal units in the oven type 
assemblies (“D” and “E” types) are 
now warranted for 3 yr. OOd 


Universal Grinder for Jet Engine Parts 


yoni CTION grinding problems 
| faced in manufacturing and re 
conditioning jet engine rotors have 
called for increased capacity for 
large-diameter work without reduc- 
tion in precision or flexibility. This 
new universal grinder for large-diam- 
eter work has been developed by 
Landis Tool Company, Waynesboro, 
Pa., to grind to close tolerances on 


parts up to 48 in. diam such as jet 


engine rotors, large motor armatures, 


ed | mitigates , 
Torey i di 


water valves and tank track carriers. 
For flexibility the headstock, wheel 
base and work table all swivel. Work 
speeds are variable over the range 
from 8 to 95 rpm trom a 3-hp Reli- 
ance VS drive. Hydraulic table trav- 
erse is powered by a 3-hp 1150-rpm 
motor; a 7'2-hp 1750-rpm 
drives the wheel; coolant 
driven by a %-hp motor. 
Design 


motor 
pump is 


throughout conforms — to 
JIC. standards including oil-tight wir- 


eed TT Te 


Reverse Cycle Applied to Defroster 


New method requires no ex- 


ternal application of heat. 


Y letting the evaporator coils 
B serve as condenser coils for a 
few minutes, a_ fast self-defrosting 
cvcle is obtained in 1952 Kelvinator 
refrigerators. As in most defrosting 
systems, this reverse cycle system is 
applied primarily to the coils sur- 
rounding a freezer section in the top 
of the box. Under one set of labora- 
tory test conditions, the Kelvinator 
system completed the defrosting 
cvcle in 10.4 min. 

Up until now, two basic methods 
have been used to achieve defrosting 
on an automatic cycle. In one, the 
accumulated frost is melted with two 
sheathed resistance coils, above and 


below the frozen food chest. The 
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second method uses an electric heat- 
ing element to heat the refrigerant. 
All the heat for melting the ice and 
frost must be supplied electrically. 

In the reverse-cycle Kelvinator sys- 
tem, the heat is provided largely by 
motor and pump heat losses with 
compressor running under light load. 
Some heat in the room is _ also 
pumped into the coils around the 
food chest. Defrosting takes place so 
rapidly that frozen foods like ice 
cream do not melt at the container 
surface. 

To bypass the normal condenser 
coils and feed warm refrigerant liquid 
directly into the coils surrounding the 
freezer compartment a solenoid valve 
is opened to permit flow through a 
tube which enters the evaporator at 
a point beyond the expansion valve 


ing. All hydraulic and electrical con- 
trols are grouped at the operator po- 
sition. Lever at left of traverse 
handwheel is the machine start-stop 
control; lever at right controls trav- 
erse. Rheostat at right provides  in- 
finite speed control for the headstock 
motor; al] other electrical controls are 
grouped on pushbutton panel. © © | 


(see illustration). Since this line is 
larger in diameter than the capillary 
liquid line from the condenser, the 
warm refrigerant takes the path of 
least resistance and flows directly to 
the freezer. As it gives up its heat. 
the refrigerant vapor condenses and 
returns to the suction side of the 
compressor. back pressure is 
largely friction, the motor is 
lightly loaded during defrosting. 


Since 
pipe 


Defrosting cycle is started by an 
electric timer, normally set to close 
the solenoid switch at 2 a.m. The 
timer is driven by a_ synchronous 
clock-tvpe motor whose output gear 
makes one rotation an hour to move 
a ratchet wheel through a connecting 
rod. Dial setting made to match clock 
time assures functioning at 2 a.m. 
since the ratchet is then set back the 
right number of hours. Once actu- 
ated, the switch remains in the closed 
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aminate... 


INSUROK* 
GRADE T-812 


COMBINES: 


SUPERLATIVE 
INSULATION RESISTANCE 


LOW MOISTURE ABSORPTION | 
VERY HIGH STRENGTH cee tecene™ 
EXCELLENT PUNCHABILITY 


T-812’s Property Combination 
INSUROK T-812 is a new paper-base punching —Unmatched by any other material! 


stock that laughs at heat and humidity! It has out- 

standing properties that have never before been com- Thickness tested......1 16” 

bined in one insulating laminate. T-812 has excellent Moisture Absorption (24 hours) .....0.38% ; n 

electrical characteristics, plus a spectacular ability to — after 24 hours’ immersion in water at 77°F. Center ...0.0001” Edge...... 0.0002 
ensile Strength, psi Main Direction 19,500 Cross Direction 14,500 

Flexural Strength, psi Main Direction 23,000... Cross Direction 18,000 

Dielectric Strength (perpendicular to laminations) V Mil, Short Time......725 Step by Step 625 


retain them through extremes of heat and humidity. 
Its insulation resistance after humidity conditioning 
is particularly noteworthy. 

INSUROK T-812 retains all of the properties of peng to tom. a wer 
the well-known INSUROK T-725 and, in addition, Power Factor at 1 megacycle — 0 028 ~~ 0.030 
has lower moisture absorption and much higher insu- Dielectric Constant at | megacycle 4.4 4. 
lation resistance. It punches readily into intricate Loss Factor at 1 megacycle 0.13 0.14 
shapes. Investigate INSUROK ‘'T-812 for your prod- toacien: Reasons, engi wonennennneel OO 


uct. Information upon request. 


SALES OFFICES: CLEVELAND e¢ DETROIT 
“7% e INDIANAPOLIS * LOCKLAND, OHIO * MILWAUKEE 
NEW BRUNSWICK, (N. J.) © NEW YORK 
PHILADELPHIA © ROCHESTER © S7. LOUIS 
FOUNDED 1858—LOCKLAND, OHIO SAN FRANCISCO 
2799 Lake St., Melrose Park, Illinois (Chicago District) 
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position until restored to off position 
by the bellows of a hydraulic thermo- 
stat. Sensing element is clamped to 
an evaporator tube near the front of 
the freezer. Thermostat is set to kick 
out solenoid switch at 42 F. Temper- 







L_ __JSOLENOID VALVE 


CAPILLARY 


LIQUID CONDENSER 
LINE 


“— SUCTION LINE 


Highly simplified diagram illustrat- 
ing the salient features of Kelvin- 
ator’s self-defrosting system. Light 
shading represents cool refrigerant 
liquid; dark shading, warm refrig- 
erant vapor. 


ature gradient and thermal lag keep 
the inside freezer compartment walls 
below this temperature but obviously 


Glass-Polyester 
Accelerometer Parts 


EW design of the Impact-O- 
Graph accelerometer utilizes 
glass-polyester units molded by The 
Dynakon C lorp., Cleveland, to reduce 
the number of subassemblies previous- 
ly required when sheet-metal parts 
were used. 

The old design consisted of a case, 
bedplate, recording assembly, styli- 
assembly, battery and battery support. 
The redesign uses only the. styli-as- 
sembly, recording asse mbly, battery 
and case. Each of these requires com- 
paratively little work in forming as 
compared to spotwelding, machining 
and painting in the earlier design. 
Simplification has cut the weight and 
resulted in cost saving. Compacting 
has improved portability and packing. 
Danger of battery corrosion of the 
case has been eliminated by use of the 
corrosion-resistant glass-polyester ma- 
terial. The new case has high impact 
resistance: it meets the Army Drop 
Test (1 Ib steel ball falling 6 ft); 
the steel case formerly used is dented 
severely. Molded-in  chip-resisting 
color is another advantage of the 
glass-polyester case. 
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RDB Sets Up Transistor Group 


NCREASING importance of tran- 
I sistor electronics in the Armed 
Services is reflected in the forma- 
tion of a joint Industry-Armed Serv- 
ices Group on Transistors to assist 
the Committee on Electronics of the 
Research and 
Purpose of the 


Board. 
group is to assist the 


Development 
committee to establish sound pol- 
icies for the development and func- 
tional application of transistors by 
the Services. 

The following group members are 
from university and industrial labo- 
ratories: Dr. J. W. McRae, Bell 
Telephone Laboratories, 
E. Finley Carter, 


Chairman; 
Sylvania Electric 





above freezing at completion of de- 
frosting cycle. 

Length of cycle is not fixed but 
depends largely upon room tempera- 
ture. With higher outside tempera- 
ture, the refrigerant flowing from the 


compressor is also at a higher tem- 





Left, old design of Impact-O-Graph 
using sheet steel compared to new 
simplified design (right) 
molded glass-polyesters. 


using 


The Impact-O-Graph is used to re 
cord shocks resulting to packages in 
shipment. It consists of three styli ac 
tuated by spring-suspended weight ; 
operating in three mutually perpen- 


Teflon Impellers, 
Bearings for Pumps 

HEMICAL process pumps devel- 

oped by Eco Engineering Com- 


Newark 1, N. J. (Allchem 


, feature Teflon ae and 


pany, 
Pumps ) 


Products; Dr. E. W. Engstrom, 
RCA Laboratories; Dr. I. A. Get- 
ting, Raytheon Manufacturing Com- 
pany; Dr. A. G. Hill, 
Institute of Technology; 


Massachusetts 
and G. F. 
Metcalf, General Electric Company. 

Representing the services are Col. 
Cary J. King, Office, Chief Signal 
Office; Col. George F. 
Office of the Assistant Chief of 
Staff, Department of the Army; 
James M. Bridges, Bureau of Ord- 
nance; Charles L. Stec, Bureau of 
Ships; H. V. Noble, Wright Air 
Development Dayton; and 
Dr. E. W. 


Cambridge Research Center. 


Moynahan, 


Center, 
Samson, the Air Force 


perature and the defrosting time is 
shortened. 

Dr. L. A. Philipp, vice-president in 
charge of engineering, Nash-Kelvina- 
tor Corporation, was responsible for 
the design of this new svstem of de- 
frosting. 300 





dicular planes. Record is made on a 
coated tape by a scribing action of the 


styli, a battery- -powered clockwork 
motor driving the tape for 28 days. 
et wits. 
a baw J 


bearings and a Teflon-packed stuffing 
box. The impellers and bearings are 
of solid Teflon suitably compounded 
with an inert inorganic material to pro- 
vide additional mechs inical strength. 
Teflon’s self-lubricating properties are 
a natural advantage for the bearings. 
(Graphitor  self-lubricating bearings 
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Count on IMC’ INSULATING PAPERS 


Se motor slot insulation must be physically 
tough when windings are pounded and wedged into place . . . 
thermally tough when operation generates almost unbearable 
heat . . . and electrically tough when surging current fights to 
take uncharted paths. For slot liners or other insulation parts 
with enough toughness to prevent breakdowns and provide 
the results you want, count on IMC papers. 


Strong rag, wood pulp, or rope fibers and special manufac- 





Send for bulletins, prices, and other information on these IMC insulating papers: 


@ Manning roo all rag, high density paper 


@ Manning 50—50% rag—high density paper @ Groton Tan pure wood pulp paper @ Rofico electrical fibre 
@ Groton Red wood pulp paper 


INSULATION 


MANUFACTURERS CORPORATION 


"CHICAGO 6 "CLEVELAND 14 
565 W. Washington Bivd. 1231 Superior Ave., N. E. 
a) a 
CE ntral 6-7320 SU perior 1- 2310 


“Local Stocks Available 
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@ Manning part rag pressboards 


Phone Michigan 1391 


Phone TOwnsend 8-2577 


1208 Harmon Place 
Phone Geneva 5353 








turing methods give IMC papers superior tensile strength, ab- 
rasion resistance, stretch, and high density. Near perfect purity 
assures top heat aging and maximum electrical insulating 
characteristics. Rolls, sheets, and fabricated parts in simple flat 
shapes or complicated formed shapes are available to suit your 
particular applications and production techniques. 


For easy or tough insulating jobs, count on IMC papers. 
Get all the facts from your nearest IMC office, now. 







ASK 
(arene 


@ Groton 565 rope paper 


- 


DAYTON 2 
120 W. Second St. 


MILWAUKEE 2 
312 E. Wisconsin Ave. 
Phone DAly 8-5359 


PITTSBURGH 22 
535 Smithfield Street 
Phone GRant 1-7100 


DETROIT 2 
Harry R. Brethen 
15 Lawrence Ave. 


"MINNEAPOLIS 3 PEORIA 

H. A. Holden, Inc. W. C. Johnson 
101 Heinz Court 
Phone 2-7786 
























G TREN DBD Ss 


are optional.) Pumps are made with 
casings and _ shafts. 
Operation (either direction) is in ca 
pacities of 1 to 20 gpm, subject to 
viscosities, temperature and specific 
gravity. Pressures up to 40 psi. 

The Teflon impellers (see illustra 
tion) are believed to form one of the 
first—if not the first—use of the mate 
rial in a moving part. There, Teflon 
(as compounded) provides a tough 
and resilient part, not subject to the: 
mal shock, galvanic attack by pitting 
or corrosion, or to attack by 
solvents or alkali solutions. A low co 
efficient of friction, zero moisture ab 
sorption, and the normal nonsticking 
characteristics of Teflon are furthe: 
advantages. 


stainless steel] 


acids, 


Pumps are available in pump port 
sizes %& in., 42 in., and %4 in. pipe tap, 
with pulley-drive base assembly or 
base - mounted direct - connected to 
electric motors. Teflon materials are 
supplied by U. S. Gasket Company, 
Camden, N.J. 5 aes 


Flashing of D-C 
Machines 


\VAL Research Laboratory in- 
N vestigation on d-c motors for 
submarine use able to develop  in- 
creased output for given sizes has 
been necessitated by naval require- 
ments for greater submarine speeds. 
The major limiting factor in the size 
reduction of motors, however, — is 
The NRL work has con- 
cerned itself with the flashover char- 
acteristics of a 300-kw Diesel-driven 
d-c generator and the effects of cer- 
tain parameters. The observations 
reveal the effects of initial speed, 
load, and commutating abilitv on the 
susceptibility of a d-c machine to 
flashing. Additional work is planned 
to correlate more fully the observa- 
tions from high-speed motion pictures 
with the theoretical analysis and _ to 
develop means of reducing the tend- 
ency toward flashover. 

In a recent report (NRL Report 
3735) by A. T. McClinton and E. L. 
Brancato, causes of 
summarized as follows: 

Flashing of d-c generators and mo- 
tors can result from several factors. 
Some of the more generally accented 
causes are: Jumping of the brushes 
as a result of vibration and high bars: 
surges of load: and large overloads or 
short circuits. The sudden applica- 
tion of load (not of short-circuit mag- 
nitude) may also result in flashing. 
Presence of carbon or other conduct- 
ing foreign matter on the commuta- 


flash ver. 


flashover are 
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tor (partially shorting the segments) 
can increase the susceptibility of a 
machine to flashover due to anv ol 
the above causes or may in itself be 
the direct cause of the Hashing. 

The report is primarily concerned 
with flashover resulting from 
load. Presence of foreign material on 
commutator is 


over- 
considered as a_ sec- 
ondary cause, since it only accentu- 
ates the effect of overload. Interim 
results of the NRL work are summa- 
rized as follows: 

1. Flashing currents result from 
the presence of ionized gases over the 
commutator surface produced — by 
brush arcing. An improvement in 
commutation or removal of these 
ionized gases will reduce the suscep- 
tibility of the d-c machine to flashing. 

2. Time elapsed after the applica- 
tion of transient overload — before 
flashing exists is approximately equal 
to the time required for a commuta- 
tor segment to rotate from a brush of 
one polarity to the next of opposite 
polarity. 

3. Flashing currents do not neces- 
sarily always connect adjacent 
brushes. They may span only part of 
this distance; that is, the are may 
exist from the brush to the commuta- 
tor on either side of the brush. 

4. Increasing the initial speed of 
rotation or initial load accentuates 
the susceptibility of a generator to 
flashing due to overload currents. 

Results of these investigations mav 
be applied, it is felt, to the design of 
higher-output d-c motors for indus- 
trial applications. at 


‘ _ 


% 


Wind Tunnel Cooling 
RR‘ ‘TIFIER pertormance and life 


is improved by a “wind tunnel” 
air cooling system in the new 400- 
amp d-c welding machine developed 


by A. O. Smith Corp., Milwaukee, 


Wis. Fan mounted just under the 
rectifiers at the top is the full diam- 
eter of the case, drawing cooling air 
at high velocity through the rectifier 
stacks before passing over the trans- 
former. Primary coils are carried on 
ball-bearing jacks for easy adjust- 
ment. Air blast is expelled at base, 
and high velocity keeps parts clean 
as well as cool. oOO0 


(Continued on page 260) 
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Qiar ring motors have wide usage on 
\ cranes, fans, printing presses, crush- 
ers and other applications where drives 
are needed with variable speed or high 


starting torque on low starting current. 


Compactness and mounting adaptabil- 
ity are important factors for such mo- 
tors and this new design is character- 


both. The Reuland unit has 
a new arrangement of the collector rings 
and brush assembly that permits their 
housing in the regular endbell. The as- 
sembly no longer protrudes from the 
motor so that up to 6 in. is cut from the 
motor length, which gives it dimensions 
comparable to standard 
The enclosed assembly also 
means increased protection against arcing 
and flashing. 


ized by 


squirrel cage 


motors. 


features, these 
motors provide added mounting versatil- 
ity because they are designed with flat 
endbells. Brakes and other equipment 
can be attached on either end using face 
or flange type mountings. Units can be 
mounted in any 


In addition to these 


position. Because the 
overall length is less, the distance be- 
tween bearings is shortened to give a 
more rigid shaft. After winding of the 
rotor, it is dipped in a special varnish 
and baked into a rigid mass which gives 
maximum resistance to effects of vibra- 
tion. Large inspection openings are in- 
cluded in the design for easy access to 
collector rings and brushes. 

After assembly of the wound stator 
into the frame, the stator bore is ma- 
chined concentric with the endbell reg- 
ister on the frame. This insures a uniform 
air gap. All 21 holes in the motor 
frame, including the 4 mounting base 
holes, are drilled at the same time to in- 


(a fiber plastic molding material 
A, is reported to have higher impact 
strength than any other plastic material, 
yet can be molded at high production 
rates by conventional molding methods. 
The new material is a glass fiber and 
plastic resin combination designated 
Plaskon Reinforced Alkyd molding com- 
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PLASTIC MOLDING MATERIAL HAS HIGH 





COMPONENT 
and MAT 


For further data on items reviewed here, circle item number on postcard in Reader Inquiry Facility, 
or write direct to the manufacturer mentioning ELECTRICAL MANUFACTURING as your source. 








SLIP RING MOTOR WITH FLAT END BELLS AND SHORT CAGE 


sure 


interchangeability of parts. The 
terminal box on these motors can be used 
in four different rotated positions, has 
four knockouts (two different sizes), or 
can be eliminated entirely with the leads 
brought in directly through a 
mounted to the frame. 

These slip ring motors are available 
in ratings from % hp to 15 hp, or in 
conjunction with Reuland gear reducers 
in ratings from %4 to 5 hp. Motors can 
be either drip-procf or totally enclosed. 
Reuland Electric Co., Alhambra, Calif. 


cover 









pound. It joins three other alkyd plastics 
in the Plaskon line but is the first to use 
fibrous glass as a reinforcing material. 
It is expected to find use in products such 
as refrigerators, washing machines, elec- 
trical switchgear and electronic devices. 
Fields of use for the material are largely 
unexplored but it will probably be used 
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where high impact strength, high heat 
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resistance, extreme dimensional stability 
and good electrical properties are re- 
quired, 

The new compound is supplied to 
molders as a complete resin and glass 
fiber mixture. It can be preformed if 
desired, but no preheating is necessary 
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HAVING TROUBLE 
GETTING CERTAIN 
MATERIALS 


HERE’S SOMETHING 
TO THINK ABOUT 


Today Chicago Molded Plastics are replacing 
aluminum, copper and brass at the rate of a 
million pounds a month. And .. . the replace- 
ment is usually found to be better than the 
original. 


Naturally, we don’t mean to imply that molded 
plastics will provide the answer to every prob- 
lem. Far from it. But . . . modern plastic 
materials are doing some remarkable things 
today .. . things that would have been impos- 
sible a few years ago. So . . . maybe it would 
be a good idea to check into the matter and 
see where molded plastics might be used to 
advantage in your product. If you can save 
scarce materials on even one or two small parts 
used in quantity, it will mean a worthwhile 
improvement in your material position. 


LET’S TALK IT OVER 

We know the advantages and limitations of 
molded plastics. We know the characteristics 
and molding behaviors of all the various mate- 
rials. We know because we’ve molded them all 
during our 32 years in the business. That’s 
why we can quickly tell you whether yours is 
a practical plastics application . . . whether it 
would be to your advantage to even consider 
the use of plastics. And, of course, we have all 
the most modern facilities for compression, 
injection and transfer molding to meet your 
largest quantity requirements. 


You'll find it time well spent to talk things 
over with a Chicago Molded engineer and 
get the benefit of this experience. So... 
why not write or phone today? No obligation. 


CHICAGO MOLDED 


PRODUCTS CORPORATION 


CUSTOM MOLDERS OF ALL PLASTIC MATERIALS 


JANUARY 1952 


1024 NORTH KOLMAR AVE. « CHICAGO 60, ILLINOIS 
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because it is characterized by a fast 
curing time. Reinforced alkyd can be 
either straight compression or transfer 
molded. The new material will be sold 
in two forms, 440 and 442. The latte: 
has particularly good flame resistance 
and will be slightly higher in cost. 
Much can be done in the design of 
the mold for this material to achieve 
the type of strength desired. Since the 
strength is caused by the glass fibers, 
the final alignment of the fibers is im- 
portant. After analyzing the manner in 
which the article is to be stressed, the 
mold should be designed so that the 
flow is in the proper direction to align 
the glass fibers in the desired manner. 
Thin sections should be avoided with 
this material and molds should be made 
of hardened chrome-plated steel to with- 
stand the abrasiveness of the material. 


This material can be stored at 70 F 
for periods up to six months. Exposure to 
high temperatures tends to shorten the 
storage life, although temperatures as 
high as 90 F for as long as one month 
have been tolerated. Storage for longer 
than six months at any temperature 1s 
not recommended. The unmolded mate- 
rial should be kept away from moisture 
at all times. It is supplied in moisture 
proof containers that should be kept 
closed until the entire contents have come 
up to room temperature. Since the ma- 
terial is new, care should be taken con- 
cerning all aspects of its use. As user 
problems come up, the basic character- 
istics of the material may be altered 
slightly. Additional information can be 
obtained (from the company) in the form 
of a data sheet giving tentative proper- 


ties. Plaskon Div., Libbev-Owens-Ford 


Electrical Properties of 


Compression Molded 
440 Alkyd 


@ Dielectric Constant 
60 cycles 
1 megacycle 

@ Dissipation Factor 
60 cycles 
l megacycle 

@ Arc Resistance 
Test results are erratic. Sample 
part should be run in actual or 
simulated service test to deter- 
mine suitability. 


0.023-0.024 
0.019-0.020 


Glass Co.. Toledo 6, Ohio. 
No. 2, Reace nquiry Facility 


SERVO AMPLIFIERS USE OIL-FILL PACKAGING TECHNIQUE 


§ hares new servo amplifiers featuring 
a hermetically-sealed, oil-filled pack- 
aging technique have recently been de- 
veloped. This design provides for greater 
heat dissipation and avoidance of hot 
spots, longer tube life, greater resistance 
to vibration and shock, and large space 
saving. Designated as Type SA104H and 
Type SA112H, these amplifiers are th« 
latest models in a series of 400-cycle 
servo amplifiers. The amplifiers supply 
outputs of 9 watts at 115 volts and 3 
watts at 30 volts, respectively. The Type 
SA104H is for use in high-performance 
servo loops and incorporates a derivative 
control network. Power supply PS108 is 
available for use with this model. Type 
SA112H is intended for use in analog 
computer servo loops and is designed for 
velocity damping furnished by a_tach- 


ometer generator. Power supplies PS122 
for one and PS114 for three amplifiers 
can be furnished with this type. 

As with other products manufactured 
by the company, the amplifiers have 
been designed as miniaturized, plug-in 
units in which all the electronic elements 


required for one function in a control 
system are packaged together. Mainte- 
nance is a simple matter of replacing one 
unit by another, while the first is tested. 
The amplifiers are designed for contin- 
uous operation over an ambient temper- 
ature range of 65 to 175 F, at all 
pressures from sea level to 60,000 feet. 
The amplifiers can be mounted in any 
desired position and installation or re- 
moval is accomplished by a quarter turn 

of each of four quick-acting fasteners. 
Miniaturization of the amplifiers has 
resulted in outstanding savings in space 
requirements. The SA104H measures 2% 
x 33% x 4%. in. and weighs 2% |b. 
Type SAEETH measures 2% x 3 x 4% 
in. Servomechanisms, Inc., Post and Stew- 
art Aves., Westbury, Long Island, N. Y. 
No. 3, Reader quiry Facility, pa 211 


WET CELL BATTERY HAS HIGH DISCHARGE RATE 


§ ipo new Model No. 20-HR Silvercel 
batteries are designed for high rates 
of discharge; in fact, the terminals can 
be short-circuited without damage. There 
are three models in the series: 20-HR-15, 
-GS and -BS, all equipped with heavy 
screw-type terminals that are designed 
to carry large currents. Voltage char- 
acteristic is flat. The batteries differ some- 
what in that the -15 is designed for 1 
to 10 hr discharge with current rates 
of 2 to 15 amp, while the other two 
are intended for a discharge of approx- 
imately six min at current rates up to 
150 amp. The batteries are 4 in. high, 


2 in. wide, and 1% in. deep and weigh 


about 12 oz. Watt hours per kilogram 
are as high as 54.0 and watt hours per 
cubic inch as high at 1.30. They are 
spillproof and substantially leakproof, do 
not give off corrosive or poisonous fumes, 
and have good resistance to shock, vi- 
bration and acceleration. In one typical 
application, battery packs of twenty 
series-connected -GS cells weighing less 
than 15 lb each were used to provide a 
power output of 4 kw at 27 volts. The 
cells are rechargeable and will not boil 
at high altitudes. They can be used in 
series or parallel. Yardney Electric Corp., 


105 Chambers St., New York 7, N. Y. 
le No. 4, Reader Inquiry Facility, page 21] 


ELECTRICALLY OPERATED VALVE COOLS ITSELF 


i pore new valves are being offered 
in 2-way and 3-way models for 110, 
220 or 440-v, 60-cycle operation. The 
valve can be either normally open or 


normally closed. The 2-way valve _ is 
the same as the 3-way, except the 
exhaust port is plugged. Body and cover 


130 


of this valve are high tensile zinc alloy 
die castings. Seats, plunger and spring 
are made of stainless steel. Hycar seats 
are on both ends of the plunger. Coils 
are completely sealed from the air or 
fluid being controlled, but the medium 
passing through the center of the valve 


dissipates the heat of the coil. This 
allows operation up to 400 cycles per 
min. Valve with % in. orifice recommend- 
ed for pressures to 125 psi; with 46 
in. orifice for 60 psi. All valves have 
% in. pipe tap. The valve life is over 
ten million cycles. The only moving parts 
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~. It's TOPHET for Top Heat 


WILBUR B. DRIVER COMPANY 


150 RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 
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are the spring and plunger. All wear is 
taken by the Hycar With new 
seats molded in the plunger, the valve 
is ready for another ten million cycles. 
Valve with standard coil is for air or 
oil only. A special shielded coil for 


seat. 


valves handling water will be available 
at later date. For best results and least 
wear, the valve should be mounted in 
the vertical position. The valve is rec- 
as a pilot for Valvair 
evlinder and diaphragm valves. Valvair 
Corp., 956 Beardsley Ave., Akron 11, 
Ohio. 
No. 5, Re 


ommended for use 


HIGH VOLTAGE CAPACITORS 


Development of 1000 and 2500-volt 
d-c Hypass three-terminal network feed- 
through capacitors is announced. These 
new capacitors are especially suited for 
suppression of radio interference and 
harmonic generation in high-voltage cir- 


cuits, transmitters and industrial elec- 


tronic equipment. Electrically non-reso- 
nant at all frequencies up to 150 mc. 
Mechanically, the physical design pro- 
duces extremely low inductance connec- 
tion to ground, while inductance in the 
other connections enhances the filtering 
effect. The 


a circuit in a 


connected into 
manner similar to that 
for low pass capacitors. Its main termi- 
nals are series with the 
filtered, and its case is 
grounded. A particular feature of these 
units is that they can be mounted through 
the chassis or bulkheads. This mounting 
permits both filtering and complete 
shielding. Sprague Electric Co., North 
Adams, Mass. 
No. 6, 


] lypass 1S 


connected in 
circuit to be 


SERVO AMPLIFIERS 


The 421-A and 423-A are universal, 
400-cycle servo amplifiers designed to 
drive two-phase servo motors requiring 
6 and 9 watts per phase respectively. 
They feature independent, screwdriver 
controls on damping, gain and carrier 
phase so can be stocked for use for a 
variety of servo loops and servo motors. 
Other characteristics include: maximum 
gain of 1000, phase adjustable thru 160 
deg, internal pickup below 2 mv and 
damping adjustable wide range. 
Plate and filament power can be 


over 
sup- 


plied by any power supply with no 
regulation, filtering or additional bias 
sources necessary. They function with 
any carrier-frequency data system and 
give servo loops of broad frequency 
transmission, and low static and velocity 
errors. Adjustability feature aids in set- 
ting up “breadboard” circuitry. Industrial 
Control Co., Wyandanch, Long Island, 
N. Y. 

e No. 7 


NAMEPLATES AND MARKINGS 


Special decal 


and decorations 


nameplates, markings 
that give dependable 
adherence to plastics, metal, baked enam- 
el, raw wood and other surfaces have 
recently been developed. Sticktite and 
Type 200 decals are designed for use 
on most phenolic and acrylic plastics 
but also give maximum abrasion resist- 
ance on bare and painted metals, crinkl- 
ed finishes, leather and leatherette, bake- 
lite, baked enamel and fibre board. Poly- 
cal nameplates are used for long wear 


on polystyrene products, while Type C.A, 
Slide-offs have been developed for use 
on most forms of cellulose acetate. Vinyl- 
cals are used for wear and time-resistant 
marking of both flexible and rigid vinyl 
plastics. All decals are applied with 
water except Vinylcals which use a 
special solvent. American Decalcomania 
Co., 4344 Fifth Ave., Chicago 24, II. 

Circle No. 8, Reader quiry Facility, page 211 


J 


SOLENOID RELAY 

A compact, lightweight relay designat- 
ed part No. B5X, developed to meet 
specifications for the U. S. Signal Corps, 
is now available to industry generally. 
The unit is single-pole single-throw, 
normally open, double make and break. 
Coils are available for any desired volt- 
age from 3 to 230 v d-c. Relays will 
operate accurately over temperature 


range from 60 to 150 F. Coils are 
rated for continuous duty; contacts are 
rated for a motor load of 50 amp at 
28 volts d-c. The unit is 1% x 1% x 
238 in. and weighs 934 oz. Advance Elec- 
tric and Relay Co., 2435 N. Naomi St., 
Burbank, Calif. 


No. 9, Re 


HEATING ELEMENT 


These recently developed flat sheathed 
electric heating elements are for indus- 
trial heating applications such as kettles, 
tanks, ovens, dies, driers and for immer- 
sion in liquids. This unit provides flat 
surfaces for contact heating and a thin 


section for convection and air flow. The 
unit can be bent easily and is resistant 
to moisture and vibration. Copper and 
steel are standard sheath materials. Units 
can be supplied with self-regulating char- 
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SHARON SPECIAL ALLOY USED BY TELETYPE* 
IN AMAZING NEW SEQUENTIAL CONTROL... 


Teletype Corporation recently produced worked to exceptionally close toler- 
a compact machine that actually knows ances. Teletypey found many of the 
its Three R’s. In this case the R’s are alloys required in exactly the right 
Reading, Recognizing and Responding. analyses and uniformity simply by 

It will Read every signal coming over contacting their Sharon representative. 

a Teletypey line, Recognize prede- If you have a job that calls for a 
termined sequences of the signal and special alloy, coated or stainless steel 
Respond automatically. strip, the name Sharon belongs high 

The design of this machine calls for on your supplier list. 
analyses of alloy steels that must be Rime CUT Ted 


*Specialists in STAINLESS, ALLOY, COLD ROLLED and COATED Strip Steels. 


SHARON STEEL CORPORATION 
Sharrow, Femmtyloania 


DISTRICT SALES OFFICES: CHICAGO, ILL., CINCINNATI, O., CLEVELAND, O., DAYTON, « SHARONSTEEL 






O., DETROIT, MICH., INDIANAPOLIS, IND., MILWAUKEE, WIS., NEW YORK, N. Y., 
PHILADELPHIA, PENNA., ROCHESTER, N. Y., LOS ANGELES, CALIF., SAN FRANCISCO, 
CALIF., MONTREAL, QUE., TORONTO, ONT. 


For information on Titanium Developments contact Mallory-Sharon Titanium Corp., Indianapolis 6 
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TEMPROOF 
MOUNTINGS 


MULTIPLANE 
MOUNTINGS 
(Holder Type) 


MAXIMUM PROTECTION for 


ELECTRONIC EQUIPMENT. 


HERE ARE A FEW 
LORD MOUNTINGS 
DESIGNED FOR 
ELECTRONIC 
INSTALLATION 
STANDARD ((@eoum 


PLATE-FORM 
MOUNTINGS 


Michigan 8871 


PHILADELPHIA 7, PENNSYLVANIA 
George P. Harrington 
72S Widener Building 
LOcust 4-0147 


MULTIPLANE 
MOUNTINGS 


VERTICAL 
SNUBBING 
MOUNTINGS 


BURBANK, CALIFORNIA 
Joe B. Hartley 
George E. Behlmer 
233 South Third Street 
ROckwell 9-2151 
CHarleston 6-7481 


DAYTON 2, OHIO 
W. Webster Dalton 
238 Lafayette Street 


_Lord Mountings. of Course! 


Lord engineers are best prepared to mount 
your electronic equipment correctly. They 
have developed thousands of mountings for 


specific conditions to deliver maximum pro- 


tection against shock and vibration. 


You can draw from this reservoir of proved 
mountings with greatest economy and speed. 


However, if your electronic equipment de- 
mands a specially designed mounting, Lord 
engineers will work with you to develop the 
most efficient and economical mounting you 


can buy. 


Take advantage of Lord Engineering 
“know-how” and modern production facilities. 


For immediate consultation call or write — 


CHICAGO 11, ILLINOIS 
Robert T. Daily 
Kenneth L. Hanson 
ar C. Goodspeed, Jr. 
§20 N. Michigan Ave. 
Michigan 2-6010 


DETROIT 2, MICHIGAN 
Everett C. Vallin 
7310 Woodward Ave. 

TRinity 5-8239 


DALLAS, TEXAS 
Bruce O. Todd 
1613 Tower Petroleum 
Building 
PRospect 7996 


NEW YORK 16, NEW YORK 

Vincent Ellis 

Jack M. Weaver 

280 Madison Avenue 
Murray Hill $-4477 


ERIE, PENNSYLVANIA 
Paul E. Dailey 
Harry C. Sapper 
1635 West 12th Street 2-2296 


LORD MANUFACTURING COMPANY @ ERIE, PA@ 








DQUARTERS FOR 


SNTROL MOUNTI 
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acteristics so the wattage will Vary in- 
versely with the heater temperature, The 
heaters are 54 in. thick furnished jy 
heated lengths up to 10 ft and in widths 
of 0 and 1% in. Syntron Co., 49() 
Lexington Ave., Homer City, Pa. 

e No. 10, Reader 


XENON-FILLED RECTIFIER 


The RCA-3B28 is a xenon-filled, half- 
wave rectifier tube designed to meet 
mnilitary requirements for efficiency under 
extreme ambient temperatures. This rec- 
tifier maintains high efficiency over 
temperature range from 


a 
10 to 9% © 
It has a rugged construction that makes 
it usable under severe vibration condi- 
tions. The tube is rated at a peak in- 
verse anode voltage of 10,000 volts and 
an average anode current of 0.25 amp, 
or a peak inverse anode voltage of 5000 
volts and an average anode current of 0.5 
amp. Voltage drop is virtually constant 
at 10 volts. Using a medium-shell, small 
{-pin base with bayonet, the tube takes 
the standard four-contact socket. The 
latter should be equipped with filament 
contacts capable of withstanding 5 amp 
continuously without over-heating. The 
tube can be mounted in any position. It 
has a maximum diameter of 24. in. and 
a length of about 6 in. The bulb cap 
accommodates the anode connection 
Using two tubes in single-phase full-wav: 
service, d-c output current can be either 
l amp at 1600 volts or 0.5 amp at 3200 
volts. RCA Victor Div., Radio Corporation 
of America, Tube Dept., Harrison, N. J. 
No. 11, F t ry F t 


LOCK BOLTS 

Recently developed Lock Bolts are 
high strength two-piece fasteners con- 
sisting of a pin and a collar. The pin 
is inserted in the work from one side, 
and the collar slipped onto the pin from 
the opposite side. A special pneumatic 
tool is used for installation. The tool 
engages serrated grooves in shank of the 
pin. While pulling the pin, the tool 
pushes the collar against the material. 


This clamping action will close a gap 
between sheets of as much as %4 in. 
The tool swages the collar into the pin 
grooves and breaks the pin flush with 
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WIRE & CABLE e 


@ The quality of Auto-Lite Wire 
and Cable is the result of nearly 
40 years of experience, research 
and advanced laboratory tests. 
This, plus the tremendous out- 
put possible in Auto-Lite plants 
at Port Huron, Michigan and 
Hazelton, Pa., makes Auto-Lite 
a logical source of supply for 
wire to fit every need. Address 
inquiries to: 
The Electric Auto-Lite Company 


Wire and Cable Division 
Port Huron, Mich. Hazelton, Pa. 


DIE CASTINGS 


MAGNET WIRE 












PLASTICS 


Round Single and 
Heavy Formvar 


os py 


* ound Enameled and 
Formvar Single Cotton. Round 
Double Cotton nce" 


Round, Rectangular and Square 
Double Paper Single Cotton 


Round, Rectangular and Square 
Vega Chromoxide 





Low Tension Cable 
Color Combinations 


Battery, Starter and 
Ground Cable 


one 
cereal 


+ kk prey 
AE 


Plastic Insulation— Special 
"B” Cotton Braid—"CA"” Lacquer 


APPROVED UNDER SPECIFICATION NO. AN-JC-48 









INDUSTRIAL THERMOMETERS 











































Here’s why those in the know 
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Long rubber bushing 
lines clamp and shell. 
Serves as cable relief, 
gives better insulation. 





























Molded rubber sleeve for moisture 
seal. Protects cable entry. 














Fiat top of steel shell assures 
correct polarization with 
finger touch action. 



















































New type thumb latch 
lock gives smooth 
action in or out. 


Both socket and pin 
contacts machined from 
solid brass, gold plated. 








Rubber cushion at mating face improves 
moisture protection and insulation. | 


Spring-loaded insert retainers provide 
easy insert removal. 

















The Cannon Electric UA Plug was designed to 
answer the R. M. A. request for the ideal audio 
plug. It is the w/timate in a quick disconnect for 
low level sound and related circuits. Incorporat- 
ing a wealth of design and construction know- 
how resulting from Cannon’s many years of 
pioneering in this field, the Type “UA” Series 
typifies the close attention to important detail 
that distinguishes every type of Cannon Plug— 
the world’s most complete line. The UA Series 
is sold through selected franchise distributors. 
Engineering bulletins sent free on request. 






























































The Cannon UA Series consists of 2 plug types and 5 
receptacles, all having 3 gold-plated contacts for 15 amp 
service. Socket contacts are full-floating. The ‘‘G’’ contact 
engages first, breaks last for ‘‘no noise’’ grounding or 
shielding purposes. 


CANNON ELECTRIC 


Since 1915 
CANNON ELECTRIC COMPANY, LOS ANGELES 31, CALIFORNIA 


Factories in Los Angeles, Toronto, New Haven. Representatives in principal cities. 
Address inquiries to Cannon Electric Company, Departmen’ A-118, P. 0. Box 75, 
Lincoln Heights Station, Los Angeles 31, California. 


































































Hand tinned solder cups. 








the collar. These fasteners can be jn- 
stalled rapidly and weigh only half as 
much as an equivalent sized bolt and 
nut combination. Hole tolerances for an 
interference fit exceed those of AN bolts, 
making reaming unnecessary. Strength 
values are equal to or greater than same 
sizes of AN bolts. These bolts are avail- 
able in Aircraft and Commercial series. 
Aircraft grades are made ot 75ST alu- 
minum alloy or heat-treated alloy steel, 
Commercial grades are made of 24ST 
aluminum or mild steel. Diameters range 
from “4, to % in. and grip lengths from 
Wy to 1154, in. A wide variety of head 
styles is available. Cherry Rivet Co., Div, 
Townsend Co., 231 Winston St., Los— 
Angeles 13, Calif. 

r No. 12, Reader 


MAGNETIC CIRCUIT BREAKER 


New design of the Magnette panel- 
board circuit breaker makes it inter- 
changeable with many other conventional 
breakers. More compact in design, the 
new model uses the standard fully mag- 
netic operating principle. Since it has 
no thermal elements, its rating is not 


ees? 
OT Added 


A 
~ im | ie 







affected by ambient temperature changes 
Tripping of the breaker is affected only 
by the current itself. On simple over- 
loads, there is a time delay, but at ten 
times the rated current or short circuit 
conditions, it trips instantly. Arc extinc- 
tion in the new breaker is provided by 
a quenching well that gives a large con- 
tact area and an infinite number of arcing 
points to reduce pitting. The breaker 
can be used as built-in combination start- 
stop switches and overload protectors for 
electrical equipment. It is available in 
single-pole units, 120 volts a-c (15 to 60 
amp), or two-pole units, 120/240 volts 


a-c (15 to 35 amp). Heinemann Electric 
Co., Trenton 2, N, J. 
No. 13, Reader Inquiry Facility 


SEALING COMPOUNDS 


This new line of sealing compounds 
is especially designed for use where high 
electrical insulation and low moisture 
transmission are required. Designated as 
Permo potting and sealing compounds, 
they retain viscosity over a wide tem- 
perature range and have been used for 
the casting and sealing of electronic parts, 
batteries, transformers, coils and con- 
densers. Base for one of the compounds 
is a flowable rubber that is catalyzed 
before casting. Another type is based 
on polyethylene tempered to reduce the 
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WRITE FOR THIS CATALOG OF STOCK MAGNETS 


FOR YOUR EXPERIMENTAL NEEDS 


Here’s a handy reference, chock full of detailed 
permanent magnet information. If you are de- 
signing new products, or wish to improve present 
ones, this catalog will be of great value! 


16% GREATER ENERGY 


And, remember, all INDIANA permanent magnets 
described are available in INDIANA HYFLUX Al- 
nico V—the permanent magnet material that offers 
an energy product averaging 5'2 million BH max 
or more, with 5% million guaranteed! 


Even though INDIANA HYFLUX Alnico V offers 
16% greater energy product than regular Alnico V, 
it costs not a penny more! 


INDIANA is the only manufacturer furnishing all 
commercial grades of permanent magnet alloys. 
You have a choice of cast, sintered, formed or 
ductile materials. 



























INDIANA engineers, with more than 30,000 
successful permanent magnet applications to 
their credit, will be happy to help you with 
every permanent magnet problem. 


Write—or phone—INDIANA today! 
Ask for Catalog No. 11B-2 


THE INDIANA STEEL PRODUCTS COMPANY 


VALPARAISO, INDIANA 


e « Sales Offices Coast to Coast 
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shrinkage but not so much that electrical 
qualities are lost. Other modifications 
include microcrystalline waxes, blends of 
rubber, and formulations designed to 
meet special conditions. Some are thermo- 
plastic and others are thermosetting, 
Potting compound No. 46 is applied as 
a 100 per cent solids syrup. It self-sets 
at room temperature in 10 days. Its 
resistivity is between 750,000 and 100. 
000 megohms and its temperature limits 
are between —50 and 160 F. Potting 
compound No. 47 is a thermoplastic with 
resistivity and temperature limits similar 
to the thermosetting No. 46. Its melting 
point is between 286 and 300 KF. H. V, 
Hardman Co., Inc., 571 Cortlandt St. 
Belleville 9, N. .. 
No. 14, ke 






























TUBULAR CERAMIC CAPACITORS 


By standardizing on a 6000-v_ rating 





tor new tubular ceramic capacitors order- 
ing and stocking is simplified while insur- 
ing adequate safety factor in avoiding 
voltage breakdowns. Type SI-TV_ high- 


i voltage tubular ceramic capacitors are of 

a) ALY TU aTTe our ALOT OT the Hi-Q brand manufactured by the 
Electrical Reactance Corp., a subsidiary 
on ls ay) problems ? of the company, for distribution to and 
through the company jobbers to the 

service and experimenter trade. Though 
available in just one voltage rating, they 
are rated in eleven capacitance values 
Let us try to help you...Wecan — from 47 to 47 mmf. Acrovoy Corp. 


‘ ; ; J New Bedford, Mass. 
frequently bring a different viewpoint rcle Ne. 15, R 
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to your steel problem and find a way to 











solve it. Possibly we can suggest an MAGNETIC RECORDING RUBBER 
alternate material or a production Highly efficient magnetic oxide has 
. been pigmented into a special neoprene 
change that will make your steel gO base to give a new magnetic recording 
farther. Give us a chance—we may rubber with a high degree of uniformity. 
: Included in the base material is a per- 
have your answer. manent lubricant that prevents wear of 


both the recording belt and the associ- 
ated recording head. Since the belt is 
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UNITED STATES STEEL SUPPLY DIVISION 


HEADQUARTERS: 208 S. LA SALLE ST.—CHICAGO 4, ILL. WAREHOUSES COAST TO COAST 
BALTIMORE - BOSTON - CHICAGO - CLEVELAND - LOS ANGELES - MILWAUKEE - MOLINE, ILL. - NEWARK 


PITTSBURGH - PORTLAND, ORE ST. LOUIS - TWIN CITY (ST. PAUL) - SAN FRANCISCO - SEATTLE 
Sales Offices: INDIANAPOLIS - KANSAS CITY, MO. - PHILADELPHIA - PHOENIX 
ROCKFORD, ILL. - SALT LAKE CITY - TOLEDO - TULSA - YOUNGSTOWN 
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Hardwick, Hindle 
ten-strike ! 


Instructions to our engineering department were: 
“design a rheostat—completely new construction 
if necessary—that embodies all features 
essential to producing a rheostat that ‘can take it 


in the wide industrial field.” 


oe ee oe And please note; this new I1-50 is designed to comply 
; with current standards of: 

1. Of course it is bonded with our new blue-grav (a) Military Specifications ]AN-R-22. 

enamel coating—thermo-shock-proof—assuring (b) Underw riters’ Laboratories. 

greater protection under most rugged service— (ce) K. P.M. be 

under extremes of humidity and abnormal at- ae ene . - 

mospheric ae Send today for our new bulletin, containing 
additional information. 


2. Still greater safetv factor—more resistant to 
excess heat and shock. 


HARDWICK, HINDLE, INC 


3. Still higher terminal strength. Rheostats and 


4. New trouble free construction—minimum THE NATIONAL LOCK WASHER COMPANY 
number of parts—uniform torque, adjustable Established 1886 NEWARK 5, N. J., U.S.A. 


pressure, smoother electrical control, ete. 
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flexible, it is always in intimate contact 
with the recording head. The bands are 
used primarily when stretched over a 
supporting drum, replacing either plated 
drums or magnetic-oxide coated drums. 
Available in various sizes and shapes to 
meet requirements. The Brush Develop- 
ment Co., 3405 Perkins Ave., Cleveland 
14, Ohio. 

No. 
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STEP-MOTOR IMPULSE COUNTER 

Designed to cover counting ranges 
above those possible with electro-mechan- 
ical counters and below those in which 
scalers are normally required, this new 
step-motor impulse counter gives 100 




























strengthen 
power tools-- 
Chain Saws, 
for instance 








per cent accuracy up to 69 counts per 
second. Typical applications include 
counting pills as they are produced and 






counting flaws in fabric at process speed. 






It can also be used in certain types of 
radiation counting where a direct read- 


IMMEDIATE 
DELIVERY 


FEATURES 


SENSITIVE — Relay action initi- 
ated by external contact as 
high as ONE HALF MEGOHM 
with current as low as 1/10000 
ampere. 


LOW COST — Electronic sensi- 

tivity and features at a cost 

comparable to ordinary relays. 

‘THIS magnesium die cast SMALL SIZE 
housing is part of the Chain 

Saw manufactured by Homelite 

Corporation. Such tools must ing register is wanted. The counter con- 

be strong in every part, to with- 

stand rigorous use. 























— Mounts on a 
standard 4 inch electrical con- 
nector box. 


DEPENDABLE — Simplified cir- 
cvit plus silver relay contacts 
assures long service life. 







sists of a step motor with a resetting 
register, and a power supply enclosed 










To strengthen the ta d in a steel case. The enclosure also con- 

threads iiinered by ee tains an electronic switch. The power ECONOMICAL — No tube fila- 
Homelite uses Tap-Lok Inserts. supply is capable of supplying the high- ments to consume power during 
They report that the Insert not voltage requirements of a photo tube OFF” cycle. 

only provides a dependable non- preamplifier. Overall dimensions are 13 VERSATILE — High contact pres- 
stripping fastening, but also x 11 x 7 in. The unit weighs about 12 sure on silver contacts allows 
eee ae lb and operates on 115-volt, 60-cycle conservative rating of 2. (4) 
during use. & power. General Electric Co., Schnectady amperes, with a choice of either 






5 N. opening or closing a circuit, or 
Gare tere to simultaneously open one and 


The unique self-tapping feature 













- this hardened steel bushing ~— close another. 
also substantially reduces as- AUTOMATIC HOLD CIRCUIT — 
sembly costs by eliminating a REINFORCED PLASTIC SHEET Connecting terminals provide a 
separate tapping operation. Dynakon GIA is a new medium- choice of conventional relay ac- 
strength plastic sheet reinforced by glass tion, or allow a momentary 
he ony fibers, designed to fill the demand for contact to energize relay and 
Write today for a sheet intermediate in strength between cause it to automatically remain 








energized until manually reset 


1 
samples and by ‘Reset’ switch. 


descriptive folder. 


A3A machining and electrical grade sheet 
and E1B high-strength sheet. Type GIA 









has good properties for stressed applica- APPLICATIONS 

tions in the electrical, chemical and ap- 

pliance field. Tensile strength is 19,000 LIQUID LEVEL CONTROLS 
psi; compressive, 24,000 psi, and im- SAFETY ALARMS 

pact, 15 ft-lb. As with all Dynakon STOP MOTIONS 
grades, GIA is resistant to acids, salts, DROP WIRE DETECTION 


CORPORATION mild alkalies and organic solvents. Water 


absorption is 0.30 per cent. The dielec- 
E tric strength is 325 volts per mil; arc gal; eee | © 
1125 Hendricks Causeway, resistance is 120 sec, and power factor fi 


Ridgefield, N. J. is 4.7. The dielectric constant is 4.40 sie sadeaha 


4 Godwin Ave Paterson, N J 





and the specific gravity is 1.49. Material 
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YES: here's an inorganic electrical insulation that is supe- 
hee Me) oe aed) lla 
able cordage ... the characteristics speak for themselves: 


@ exceptional 
high tensile 
strength 


@ resistance to 
moisture, oils, 
corrosive fumes, 
acids, alkalis 


e will not rot, 
stretch or shrink 


@ not affected 
by fungus 


Electrical 
Insulation 


Headquarters 
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TREATED 
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DIAMETER rater 


EC9-1-U 
EC9-2-U 
EC9-3-U 
EC9-4-U 
EC9-5-U 
EC9-6-U 
EC9-7-U 
EC9-8-U 
EC9-10-U 


Suess88esa 


EC9-1-N 
EC9-2-N 
EC9-3-N 
EC9-4-N 
EC9-5-N 
EC9-6-N 
EC9-7-N 
EC9-8-N 
EC9-10-N 


@ MIRAGLAS* CORDS are made by plying fine, 


strong, flexible fiberglas (filaments of glass). 
Available either treated or untreated. Treat- 
ments: oil, neoprene or wax. 


ho Ud fiberglor = 


Manufacturers of electrical apparatus and 
appliances, repair and maintenance depart- 
ments and rewind shops will find MIRA- 
GLAS* CORDS ideal wherever a high qual- 
ity binder twine or high strength tension 
member is required for: banding field and 
armature coils . . . wrapping string bands 
on small armatures . . . protecting front of 
commutator V-ring . . . reset strings .. . 
tying slot insulation . . . binding on V-ring 
extension . . . filling in winding coils . . . 
lashing ends of coils in large motors and 
generators—and when wax-treated for as- 
sembling and tying wire harnesses, etc. 


For MIRAGLAS* CORDS as for all other ELECTRICAL 
INSULATIONS you can depend upon. MITCHELL- 
RAND “Electrical Insulation Headquarters” since 1889. 


Write to MITCHELL-RAND for free samples and descriptive data. 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH + INSULATING PAPERS 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS «+ FRICTION TAPE AND SPLICE + TRANSFORMER COM. 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE - VARNISHED CAMBRIC CLOTH AND 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING » COTTON TAPES, WEBBINGS AND 
SLEEVINGS * IMPREGNATED VARNISH TUBING « INSULATING VARNISHES OF ALL TYPES > os th gw eee A117 

































































YOU GET THESE 5 ADVANTAGES 


when you use Star-Kimble Squirrel-Cage Motors 


Sturdy construction. Frames through NEMA 364 are of 
rigid cast construction, with more internal ribs than are 
used in conventional design, giving added strength and 
better heat dissipation. Larger frames are made of steel. 


Orr: maintenance. Double-width cartridge bearings 


are prelubricated—need no attention for many years. 





























Versatility of mounting. Standard NEMA horizontal, D 
Flange, C Face, P Ring. Motors through frame 320 can 
be made dripproof in any mounting position—simply by 
rotating end shields. 


Extra insulation. Safety factor is provided for possible 
rises above rated temperature—motor life is lengthened, 
maintenance reduced. 

















irt-catching crevices. Fewer basic parts—greater inter- 


Simplified design. Lines are smooth, with no dust- and 
Qicc: Basic parts stocked for immediate shipment. 





Star-Kimble Squirrel-Cage Motors are available in NEMA frames 
203-505, and in NEMA Designs “B”, “C” and “D.” Also in 
larger sizes. Write for Bulletin B-201. 

















*Demanded by industry for 
tough start-and-stop jobs 


-KIMBLE 


MOTOR DIVISION OF 
IEHLE PRINTING PRESS AND MFG. CO. 
206 Bloomfield Avenue Bloomfield, New Jersey 












































is available in thicknesses of 4g, We, 346, 
44, 4s and 42 in. in 18 x 28 in. sheets. The 


Dynakon Corp., 5509 Hough Ave, 
Cleveland 3, Ohio. 
ircle No. 18, Reader Inquiry Facility e 2)] 


MOTOR STARTER WITH BREAKER 


A combination across-the-line motor 
starter with circuit breaker, in which the 
components are mounted side-by-side has 
been developed for use where space re- 
quires such an arrangement. The starter 
has the same self-indicating slamproof 
handle as the standard design with ver- 


tical-mounting. The handle has separate 
positions for on, tripped, off, reset. and 
open cover. It will take up to three 
different padlocks. This starter is avail- 
able in Sizes 0. 1 and 2 in sheet-stecl 
enclosures for NEMA Types I, IA and V. 
This semi-dust-tight enclosure can have 
additional equipment built-in. Westing- 
house Electric Corp., Box 2099.  Pitts- 
burgh 30, Pa. 


No. 19, € nquiry Facility 


RESISTORS 


The new line of BW resistors is pro- 
vided with soldered lugs and comes in a 
range of sizes from single section chap 
ron-wound to a 4-section resistor and 
multi-pin winding. The latter is desig 





BW-ILB. 
range from 1 ohm to 1 megohm; wattage 
ratings from % to 1 watt. The resistors 
are available in a variety of wire alloys 


nated the Resistance values 


and impregnation treatments. Cinema 
Engineering Co., Burbank, Calif. 
No. 20, Reace nquiry Facilit 
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CABLE CONNECTOR 


An octal type 9-pin connector, 209- 
FEC, and plug, 109C, for use with tele- 
vision color adapters, uhf converters 
or where a rugged small connector is 
needed has recently been developed. 
The connector has long leakage paths 
that give a good breakdown rating. Con- 
tacts are designed for low resistance and 
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Uniform “proofing” for bakeries 
| assured by 


— Multi-Purpose 
a THERMOSTAT 


3 THERMOSWITCH thermostats 
control air in Anets Rack 
“Proof” Box. Thermostat (a) 
controls air temperature, therm- 
ostat (c) with wick acts as 
humidity control, and thermo- 
stat (b), set at 75 F, is wired in 
series with thermostat (c) to 


: - prevent moisture injection with 
Moisture 


lelnctor resultant condensation and 


flooding when startiig cold box. 


Proper control of the ‘‘proof’’ box is a very im- unique principle that permits effective control of 
portant factor in commercial baking. These boxes many variables where heat is a factor. Their activating 
“proof,” or raise, yeast-type doughs by means of control element is the single-metal shell that expands 
warm, humid air that is kept at a pre-determined tem- or contracts instantaneously with temperature changes, 
perature and humidity. This air must not only be held making or breaking the totally enclosed electrical 
consistently to requirements, but must also be con- contacts. 
trolled in such a way that condensation is prevented Find out now how Fenwal THERMOSWITCH 
when box is turned on. units can help you. Mail coupon today. 

To accomplish this, Anetsberger Brothers, makers 
of Anets proof boxes, chose Fenwal THERMO- 

SWITCH thermostats. In successful operation on 
these boxes for more than ten years, these thermostats 
maintain conditioned air with laboratory accuracy. 
Operating on 24 volts A.C., they regulate temper- 
ature and humidity of air with such precision that 


bakeries can depend on uniform ‘“‘proofing.”’ THER 
Low cost, compact, precise THERMOSWITCH M 

thermostats solve many types of control problems. The Pp 

Easy to install, easy to maintain, they operate on a 


OSWITCH 


-Purpose. * 
Pose, The 

rt 'Crmos rr an) 

Stat er, Ntro] 


TOES Tole TET 


EP ES Ga aoe 





tl only to heat 


FREE 7 Get this bulletin... see what Fenwal 
® THERMOSWITCH Units can do for you. 
Just fill in coupon and mail . . . no obligation. 


FENWAL, INCORPORATED, 11 Pleasant St., Ashland, Mass. 
\ Los Angeles, Coal. 


TEMPERATURE CONTROL ENGINEERS 


er ee ae ae a a ee ee ae 
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1 am chiefly interested in the applications checked: 


( Heating 0) Cooling 1) Humidity Control or De- 


tection 
0 Alarm (over-temperature, — 


under-temperature) 0 Vapor Control 


I 
| 
| 
| 
| 
| (0 Timing (thermal) 00 Radiant Heat Control 
| 
| 
| 
| 
| 


\ 


©) Pressure Contr<! (by controlling vapor temperature) 
Name ee Position 


Company 
Street 


City.. oe State 


Ditisien enon ann smiieniital 


JANUARY 1952 


_ 
be 
Ww 





THE 


HI-GAIN Industrial 
POCKETSCOPE 


; BY WArermAN 


Wr. 12 % Ibs. ery 

12x 5%"'x 7" ee 

Puctir Waterman POCKETSCOPE 
providing the optimum in oscilloscope 
flexibility for analyses of low-level 
electrical impulses. Identified by its 
hi-sensitivity and incredible portabil- 
ity, S-14-A POCKETSCOPE now per- 
mits ‘‘on-the-spot”’ control, calibration 
and investigation of industrial elec- 
tronic, medical and communications 
equipment. Direct coupling without 
peaking, used in the identical vertical 
and horizontal amplifiers, eliminates 
undesirable phase shifting. Designed 
for the engineer and constructed for 
rough handling, the HI-GAIN 
POCKETSCOPE serves as an invalua- 
ble precision tool for its owner. 


Vertical and horizontal channels: 1Omv rms/inch, with 
response within —2DB from DC to 200KC and pulse 
rise of 1.8yzs. Non- frequency discriminating attenuators 
and gain controls with internal calibration of trace 
amplitude. Repetitive or trigger time base, with linear- 
ization from Yacps to 50KC with + sync. or trigger. 
Trace expansion. Filter graph screen. Mu metal shield. 
And a host of other features. 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 


WATERMAN PRODUCTS INCLUDE: 


S-4-A SAR PULSESCOPE 
$-5-A LAB PULSESCOPE 
$-10-B GENERAL POCKETSCOPE 
S-11-A INDUSTRIAL POCKETSCOPE 
$-14-B WIDE BAND POCKETSCOPE 


S-15-A TWIN TUBE POCKETSCOPE 


Also RAKSCOPES, LINEAR 
AMPLIFIERS, RAYONIC TUBES 
and other equipment 


r\ 
Loe LU Se 


long life but are made by punch press 
in a manner to use the minimum amount 
of critical materials. The 209FEC com- 
prises a molding, contacts and wire; no 
disks, wafers, drive pins or rivets. Leads 
ire attached directly to the contact so 


there are no projecting solder terminals. 
There is 100 per cent molded insulation 
around each contact and lead, and each 
lead is provided with individual strain 
relief. Wire tips are firmly crimped, 
avoiding dangers of improper solder 
joints. Alden Products Co., 117 N. Main 
St., Brockton 64, Mass. 
No. 21, R« 


CONSTANT TORQUE LOCKNUT 


The new Con-Torq precision built 
locknut is constructed with a flange 
and tempered, die-set ribbed barrel, heat 
treated to a spring temper. This gives 
a concentrated spring action, when ap- 
plied to bolt or screw, that prevents 
accidental loosening of the nut by vibra- 


tion, moisture or extreme temperature 
changes. The nuts are made entirely of 
metal and are of one-piece construction. 
They require no other locking device, 
will not injure screw threads and lock 
securely at any position on the screw. 
Light in weight, the units retain original 
locking grip after many removals. E. A. 
Besson Corp., 127 Margin St., Salem, 
Mass. 
No. 22, Re 


ELEVATOR MOTORS 


To supplement their lines of marine 
and industrial motors, the company is 
now producing motor drives for passen- 
ger and freight elevators. Many installa- 
tions have been made, using either d-c 
variable-voltage type drives or two-speed 
and single-speed a-c types. These motors 
are available in integral horsepower 
sizes with polyphase ratings and in all 
commercial frequencies. They are avail- 


One of various 

coils that go 

into making communications 

equipment is shown below. This 

acetate interleave coil is made 

from fine wire, and the acetate 

film interleaved with the winding 

provides a high dielectric between 
winding layers. Rigid 
quality control, at Coto, 
assures perfect opera- 
tion. 


When you need electrical coils, 
why not take advantage of 34 
years of experience, engineering 
competence, and modern produc- 
tion facilities. Coto coils are built 
for you, to your specifications. 


COTO-COIL CO.n: <> 


COIL SPECIALISTS SINCE 1917 
65 PAVILION AVE 
PROVIDENCE 5, RI 
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Illustrated: Model BP, single-pole, double-throw, 15A., 125V. A.C. SHOWN ACTUAL SIZE 


The only miniature ... where size and high rating 
snap switch come to terms with cost 


Tomorrow’s products need every new development to 

assure better performance at lower cost. New design 

principles, found only in TYNISWITCH, permit high 

load switching in minimum space at less cost than 

any other dependable miniature snap switch. 
Conventional circuit arrangements are available 

in a variety of standard models. Investigate the 

advantages of TyNiswitcH. They add up to dependability 

and value unsurpassed in today’s market. Write for 

details. TYNIswitcH Division, The Sessions Clock 


Company, 102 East Main St., Forestville, Conn. 
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handling, breakage and extra-operation shipments. Our own 


fleet of trucks and planes delivers the finished work right 


SRT 
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telephone us for information. 


when you look 
for plastic moldings 
look first to 






Plastic 
Research 


Products 
Urbana, Ohio 


4 fi 
; iA looking for someone 
to place painted phenolic parts 


in your hands? 


Plastic Research Products’ services include much more 
than mass production facilities for precision molding. With a 
job such as this painted phenolic RCA radio cabinet, for 
example, P R P does a complete job. We are one of a very 
few firms in the industry equipped to produce the piece, paint it, 


and bake it in our own big-capacity ovens, thus reducing 


into your hands. If you are interested in 









these extra services, write, wire or 


able with drip-proof, splash-proof, total- 
ly enclosed fan-cooled, and totally en- 
closed nonventilated enclosures. The 
heavy cast frames are corrosion resistant 
and each motor is dynamically balanced. 
Electro Dynamic, Div. of the Electric 
Boat Co. 
e No. 23, | 


SWITCH ACTUATING MECHANISM 


A series of light, compact rotary switch 
actuating mechanisms has recently been 
designed using small reversing motors, 
These units provide intermittent pulsed 
reciprocation rotational motion of up to 
330 deg, with torques to suit individual 
requirements. The drive consists of a 
miniature motor in a special circuit per- 


ROTARY RELAY SHAFT FOR 


DRIVEN MEMBER 





mitting rapid reciprocal switching up to 
10 complete cycles per sec. The device 
can be used on microwave switches and 
phase shifters whose material elements 
require low-torque rotary drive mecha- 
nisms, in high or low voltage switching, 
and in similar fields where a rapid ro- 
tary action with no lateral thrust is 
needed. The unit requires no holding 
current and can be operated from. all 
commonly available power supplies with 
negligible power drain. General Preci- 
sion Laboratory, Inc., Pleasantville, N. Y. 

> No. 24, Reader Inquiry Facility ye 211 


ALKYD RESIN FINISH 


Painting and priming of industrial and 
consumer goods can be speeded with the 
new G-E Glyptal alkyd resin that air 
dries dust-free in five to ten minutes, 
and tack-free in three to four hours. It 
can be used on appliances, automobiles, 
metal blinds and metal cabinets. The 
new paint resin is a short, pure, oil- 
modified alkyd, free of rosin, phenolic, 
styrene or other modifiers. It has good 
color retention, adhesion, toughness, mar 
resistance and salt spray resistance. As a 
primer, it quickly dries to an insoluble 
film that is not lifted by succeeding 
coats. It meets the rapid dry and rigor- 
ous performance requirements of air- 
craft primer specifications MIL-6889-A 
without use of phenolic dispersion resins. 
Chemical Div., General Electric Co., 
Pittsfield, Mass. 

rcle No. 25, Reader Inquiry Facility, page 211. 


SNAP ACTION SWITCH 


The new Model PM Tyniswitch is a 
miniature panel type measuring only 1% 
x %, x % in. and weighing approximately 
17 grams. The switch provides precision 
snap action, long life and high rating. 
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NO 
CHARGE 


for the priceless 





experience of our 





spring engineers 































We want you to consider our entire staff of 
spring engineers available to help you solve 
your spring design problems. 


We say this without any reservations. You 
may be able to save steel, simplify design, 
improve the performance of your product 
and save money all at the same time. Just 
let us examine your present or proposed 
spring design and see if we can’t offer 
some helpful suggestions. 


Our first consideration, of course, will be 
the performance characteristics you need in 
your product. At the same time, however, 
our engineers keep one eye glued to the 
modern spring-making machinery in our 
mill. Sometimes, a seemingly unimportant 
design change will enable us to speed up 
production remarkably—with a corre- 
sponding savings in cost to you. 


Something else, too. Our engineers are in 
= a close touch with the steel wire supply 

ae situation. So they’ll do their best to design 
your spring to use wire that is in reason- 
ably good supply. 
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want more information, 
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sust call your nea 
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American Steel & Wir 


If yo rest 


e office- 
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AMERICAN STEEL & WIRE DIVISION, GENERAL OFFICES, CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 

UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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Compact design of the unit makes it use. 
ful for equipment where available 
mounting space is limited. The switch 
is rated at 15 amp, 125 volts a-c, and 
742 amp, 250 volt a-c. Movement dif- 
ferential is 0.010 in. maximum. Force 


SINCE 1849 


Blake & Johnson is 
headquarters for patented 
Twin-Fast® twin-thread wood 
screws now available with 
Phillips head as well as 
slotted round, flat and oval 
heads —in brass and steel, 
bright finished —in all 
standard lengths and 
diameters and some required to operate the switch is 7 to 
11 oz and the release force is 2 to 3 oz. 
Can be supplied with the following cir- 
cuits: Single-pole single-throw, either 
normally open or normally closed, and 
single-pole double-throw. The Sessions 
Clock Co., Tyniswitch Div., Forestville, 
Conn. 
No. 26, F 


special sizes; 
others to order. 


MACHINE SCREW 


COAXIAL CRYSTAL MIXER 
Model CM-107 is a new fixed tuned, 


coaxial crystal mixer. It has an input 
ratio better than 2 to 1 without ad- 
justments, for all frequencies within the 
nominal frequency range. Local oscillator 
power requirement is 10 milliwatts. The 
oscillator injector is adjustable to accom- 
modate large variations in oscillator 


STOVE BOLT 
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power. Local oscillator rejection at i-f 
output is better than 30 db. Frequency 
ranges covered are: CM-107A, 225 to 400 
me; CM-107A1, 300 to 530; CM-107A2, 
510 to 760; CM-107B, 750 to 1,210; 
CM-107C, 1,120 to 1,700; CM-107D, 
1,700 to 2,600 mc with other frequency 
ranges up to 5,600 mc available. Empire 
Devices, Inc., 38-25 Bell Blvd., Bayside 


Circle No. 27, Reader Inquiry Facility, page 21] 
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TAPPING SCREW 


The complete line of 

Blake & Johnson fastenings 

includes machine screws, 

oe ne Ie, Stee 
special headed products, nuts, 

rivets, chaplets, wire forms, and 

automatic screw machine 

products ...in steel, brass 

and other alloy metals. 


FLEXIBLE FABRIC TUBING 

Spiratube is a new flexible fabric tub- 
ing for ventilation and product handling 
offered with a vinyl plastic coating that 
gives good abrasion resistance and inert- 
ness to chemicals and oils. The tubing 
consists of preformed, continuous, spring 
wire ribbing, which is overlapped with 
spirally wound woven fabric of several 
alternate types. After fabrication, the tub- 
ing is coated with a Geon latex. Designed 
initially as ventilation tubing for the 
U. S. Navy, the tubing is adaptable to 
conducting other gases, many solids and 
liquids at low pressure; all under vary- 


Write for new catalog > 


WATERVILLE 48, CONNECTICUT 
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...With the help of LOW CARBON NICKEL 


Specifications for the Armed Ser- 
vices’ VC-1257, a large hydrogen 
thyratron tube, call for an output 
of 40 megawatts. This requires 
tube operation at 40,000 volts, at 
a peak current of 2000 amperes. 


When approached with the 
problem, engineers at Chatham 
Electronics Corp., Newark 2,N. J., 
knew that the metal parts of the 
tube should have the following 
qualities: 


1.A low carbon content to pre- 
vent the hydrogen in the tube 
from forming hydro-carbons. 


2. Good de-gassing properties. 

3. High resistance to corrosion. 

4.Good workability and welda- 
bility. 

At the suggestion of INCO’s sales 

and engineering men, Chatham 


40,000,000 wat: 


in a single envelope 






tried Low Carbon Nickel (car- 
bon content 0.01 to 0.02 per cent), 
for the tube parts where good 
workability was one of the impor- 
tant features. The metal proved 
more than satisfactory, and full 
advantage of its favorable char- 
acteristics was taken in designing 
certain critical tube parts. Today 
the Armed Services’ VC-1257 tube 
has one of the largest peak power 
outputs on record. 


Supplying information on suit- 
able alloys that solve problems 
such as corrosion resistance, heat 
resistance and high purity is the 
function of INCO’s Engineering 
Service. Although deliveries take 
longer at present, our engineers 
will be happy to consult with you 
on your particular design prob- 
lems, if you will write, stating 
your requirements. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 









Yield Strength 
(0.2% offset) 


Tensile Strength 
1000 psi 60 





Elongation in 2 in., 
per cent 


50 


LOW CARBON NICKEL (ANNEALED) 
AVERAGE PROPERTIES 


Specific Heat 
(32°-212°F.) 
Btu./Ib./°F. 











Thermal Expansion Coefficient 
(32°-212°F.) 
10° in./in./°F. Fen 


Thermal Conductivity 
(32°-212°F.) 
Btu./ sq. ft./hr./°F./in. 420 










Low Carbon Nickel 
spun anode sleeve 11/44” 
diam. x 4” deep. Fabri- 
cated by E. L. Ewertsen, 
of Hillside, N. J., 
of the country’s leading 
spinners. Mr. Ewertsen 
had believed a nickel 
spinning of this depth 
and thin wall was im- 
possible until he tried 
Low Carbon Nickel. 






one 



























































Low Carbon Nickel is produced under controls 
assuring no more than a 0.02% carbon con- 
tent. It is resistant to corrosion and can be used 
in oxidizing temperatures up to 2000°F. Softer 
than pure nickel, it is slow to work harden. It 
is chiefly used for difficult deep-drawing and 
spinning operations. 


LOW CARBON NICKEL 


Limiting Composition % 


Oo oa a's Sa in cee alee aon 99.00 min. 
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Electrical Resistivity 
(32°F.) 
ohms/ cir. mil. ft. 50 


Hardness Brinell 90 










Monel® * “R’® Monel 
‘"K'R Monel e “KR ® Monel e “g”"'R Monel 
























Density Tensile Modulus of Elasticity Nickel * Low Carbon Nickel * Duranickel® 
Ib./eu. in 0.321 10—* psi 30 B j 

ee I ee Inconel® * Inconel “X’’® * Incoloy® * Nimonics 
Melting Point (°F) 2615-2635 Torsional Modulus of Elasticity 


10—* psi 11 
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TODAY... 


The control console 
* 
A bank of 84 Struthers-Dunn Type 
112XAX relays that control indicating 
lights corresponding to the alarm code 


432 §-D relays 


help Philadelphia report “Fire!” 


in 8 seconds 


In 8 seconds after the alarm box lever has been 
pulled, the Quaker City’s new fire reporting system 
receives alarms from 3200 local boxes and dispatches 
them to the proper fire house and its alternates. De- 
signed by Philadelphia Electrical Bureau engineers, 
this intricate installation—the most modern of its 
kind in the world—uses 432 standard Struthers-Dunn 
relays. Since July 1949, these relays have been in 
constant service and not one has required adjustment, 
cleaning or service of any kind. 


STRUTHERS DUNN 


RELAY TYPES 


STRUTHERS-DUNN, INC., 150 N. 13th ST., PHILADELPHIA 7, PA. 


BALTIMORE @e BOSTON e BUFFALO e CHARLOTTE © CHICAGO e CINCINNATI 
CLEVELAND e DALLAS @e DETROIT @e KANSAS CITY @ LOS ANGELES 
MINNEAPOLIS @e MONTREAL @ NEW ORLEANS @ NEW YORK e@ PITTSBURGH 
ST. LOUIS @e SAN FRANCISCO e@ SEATTLE @ SYRACUSE @e TORONTO 
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ing service conditions. The tubing is non. | 
kinkable and will not collapse under) 
average fan suction pressures. Sections of 
tubing are coupled together by clamps, § 
and because it is flexible, elbows and fit. : 
tings are unnecessary. Flexible Tubing 
Corp., Guilford, Conn. 
No. 28, R page 211, 


INSTRUMENT RECTIFIERS 


Minisel instrument rectifiers are made 
with selenium rectifier cells. This ad-9 
vance is made possible by a special plate 
stabilizing process and by matching the™ 
characteristics of the individual cells to¥ 


give uniformity within and _ between 


units. These rectifiers have high blocking] 
resistances and low conducting resist. 
ances. Minisels are available in half-9 
wave, center-tap, doubler, %4 bridge and @ 
bridge configurations. The individual 
cells are rated at 10 volts a-c input and 
5 ma d-c output, but can be had in input] 
ratings up to 26 volts a-c and output® 
current ratings up to 10 ma d-c. Elee 
tronic Devices, Inc., Precision Rectifier? 
Div., 429—12th St., Brooklyn, N. Y. 

No. 29, R« F ty, page 21% 


TOROIDAL CORES 


Molded powdered-iron toroids are now 
being produced in sizes ranging from ¥ 
over 3 in. OD down to the 0.8 in. OD 
size illustrated here. Available core mate- 4 


rials can accentuate high inductance, 7 
low harmonic distortion, high stability or 9 
low cost. Cores are supplied wonnd, en- 
cased or hermetically sealed. Lenkurt J 
Electric Company, 1103 County Road, % 
San Carlos, California. 

tcle No. 30, Reader ty, page 211. @ 


NYLON LACING CORD 


To prevent damage to equipment 
caused by micro-organisms whose growth 
is supported by many standard lacing 
cords, the company has recently devel- 
oped a nylon lacing cord with a special 
coating that does not support growth of 7 
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‘Dag’ Colloidal Graphite... 
Built-in Lubrication! 


You, a designer or builder of small mechanical devices or electrical appli- 
ances, need a lubricant that possesses great durability .. . resistance to 
corrosive atmospheres . . . the ability to provide protection at both high 
temperatures and low temperatures . . . the properties of adhering to and 
becoming a part of the friction surfaces . . . in short, “dag” colloidal 
graphite, which serves as the ideal lubricant: 

1. Where no provision has been made for lubrication in mechanisms such as 
electric toasters, small motors, radio parts, electric toys, etc. 

2. Where the mechanism must function without failure: in fire alarms, telephone 
exchanges, vending machines, etc. 

3. Where lubrication, though provided for, is usually neglected: in vacuum clean- 
ers, washing machines, food mixers, parking meters, etc. 

There are many additional cases in which dry films of graphite play an 
important part in the continuous lubrication of devices that cannot be 
effectively lubricated with conventional petroleum oils or greases. Write 
today for more information. Ask for Bulletin No. 431-25A. 


dag Acheson (Jolloids (Forporation rr tv, wes 


also Acheson Colloids Limited, London, England 

































fungi. This coating matches all of the de. 
sirable characteristics of wax, particu. 

CHEM EL ia C | UL Tj -B OND larly malleability and a high enough 
me lting point to prevent undue softep. 
ing when equipment is in use. The lacing 

| cord has a 52-lb load strength in tension 
| and the synthetic resin finish has a melt. 
| ing point above 190 F. The coating con. 
tains a non-mercuric fungus-resistant and 
organic-resistant compound. Heminway 

| & Bartlett Mfg. Co., Watertown, Conn, 
No. 31, Reader Inquiry Facility, page 211° 












DIE-CAST TUBULAR RIVETS 


Through exclusive die-casting  tech- 
niques this new line of small zine alloy 
tubular and semi-tubular rivets has been 
made economically possible. The rivets 
are rust-proof and corrosion resistant, 


Pure Dielectric 
Material 













------ Mualti-Bond Area 


Conducting Metal 
Surface 








Tensile strength of 45,000 psi is suff- 

cient for low-stress applications not re- 

quiring steel or brass. Because they are 

* uniform to close tolerances, the rivets 

Metal "aqeed TEFLON can be applied either by hand or ma- 
chine. Standard sizes include diameters 
from Ys to %4 in. and lengths up to 
%4¢ in., with oval or flat countersunk 
heads. Special ornamented head designs 






®@ Here is the answer to the bonding and hermetic sealing of dielec- 
















tric materials to metal components. and large head diameters can be pro- 
- . ; a a duced. Gries Reproducer Corp., 780 E. 
Chemelec Multi-Bond is metal faced pure or filled TEFLON, pro- 133rd St.. New York 54. N. Y. 

duced by an exclusive (patents pending) method of uniting fluoro- ircle No. 32, Reader Inquiry Facility, page 211 


carbon resins and metals with an interlocking bond unaffected by BINDING POST 


severe mechanical shock, vibration and unequal rates of ther- Model K952 is a new binding.post that 


mal expansion incorporates a quick-disconnect principle 
with a spring-loaded action and stainless 
steel locking jaws. Teflon insulation pro- 
from dielectric to metal, the conducting metal surface being applied vides low dielectric loss, no moisture ab- 

sorption and no carbon tracking. The 


The bond is micro-crystalline in structure and gradually changes 


by electro-deposition or other conventional means. 


Facing metals include practically all the ferrous and non-ferrous 





metals, the ferro magnetic group and the precious metals. 

Sheets are available, metal faced on one or both sides, in thick 
ness from .034 to 1.75 in. and in sizes up to 36 in. square. 
Write for Bulletin MI-424. 


*du Pont’s trademark for its tetrafluoroethylene resin 


UNITED Fitter) (a4 ; 
we ee oes DIVISION 


G yy io K 3 5 (617 N. ona STREET, CAMDEN, N.J. 


Poo © Dy AME FOREMOST FABRICATORS OF “TEFLON” 
AND OTHER FLUOROCARBON PLASTICS 
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: 8 SOLA adjustable, 
THE SOLA FAMILY OF harmonic filtered 
type CVL: 


u) OL (o ke Cgularor Regulation =+1% 


Harmonic Distortion less than 3% 
Output adjustable from 


MEETS MOST 0-130 volts 


MILITARY and INDUSTRIAL _ 
REQUIREMENTS 


SOLA standard type CV: 


Regulation 


+1% : : : ites 
SOLA television SOLA plate and 
receiver type CVA: filament type CVE: 


Regulation +3% Regulation +3% 
Plug-in accessory unit 


CHARACTERISTICS OF SOLA CONSTANT VOLTAGE TRANSFORMERS 


We invite you to write regarding oe voltage regulating prob- 
lems, or for inclusion of your name on our technical mailing list. 


O LA Conilant Vollage Made under one or more of 
the following patents: 2,143,745; 
2,212,198; 2,346,621; 2,552,111; 

S \\ TRANSFORMERS : 


2,489,245 and patents pending. 


Transformers for: Constant Voltage * Fluorescent Lighting * Cold Cathode Lighting * Airport Lighting * Series Lighting * Luminous Tube Signs 
Oil Burner Ignition * X-Ray * Power ® Controls * Signal Systems ® etc. © SOLA ELECTRIC CO., 4633 W. 16th Street, Chicago 50, Taredt 3 
Manufactured under license by: ADVANCE COMPONENTS LTC Walthamstow, E., England © M.C. B. & VERITABLE ALTER, Courbevoie 

ENDURANCE ELECTRIC CO., Concord West, N. S. W., Australia © UCOA RADIO S.A., Buenos Aires 


Seine), France 


Argentina 
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HAYDON 


AT TORRINGTON 


HEADQUARTERS FOR 


enna 


SYNCHRONOUS TIMING 


MOTORS and TIMERS 


for 
e Industrial 


0 Wkitay 
400 Cycle Motor eo Commerxial Uses 


HAYDON* research and engineering staffs constantly 
seek to develop new and build better products. One 
example is the HAYDON 400 cycle timing motor. This is 
an hysteresis type synchronous timing motor, for use as 
a separate motor or in many different types of timers. 
HAYDON personnel and plant are equipped to build 
motors and timers using D.C., 60 cycle or 400 cycle for 
military or civilian applications. 


HAYDON manufactures a wide range of dependable timing 
motors notable for their small size; quiet operation; total en- 
closure; separate systems for controlled lubrication of rotor 
and gear train; ability to operate in any position. Standard 
speed range from 60 rpm to one revolution in 7 days. The 
HAYDON motor is the basic element for standard timing com- 
ponents and custom-engineered timers designed and manu- 
factured by the company for volume applications. 


DESIGN INFORMATION 
HAYDON will gladly send you 
technical data on request. 


* TRADEMARK REG. U. S. PAT. OFFICE 


HAYDON Manufacturing Co., 


Subsidiary of GENERAL TIME CORPORATION 
2525 ELM STREET 
TORRINGTON CONNECTICUT 
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binding post will maintain its properties 
in the temperature range from —67 to 
149 F. Complete moisture sealing is ef. 
fected on the chassis itself by a special 
Teflon and rubber combination. Color. 
coded removable rubber caps can be 
used for identification and _ protection, 
The unit is silver plated to the base, 
which is a chessman type for ease of 
soldering. The design of the binding post 
is such that it can be manipulated by a 
person wearing gloves. Kings Electronics 
Co., Inc., 40 Marbledale Road, Tucka- 
hoe, N. Y. 


Circle No. 33, Reader Inquiry Facility, page 21}, 


BREAKAWAY COUPLING 
This new electrical breakaway cou- 
pling that separates itself automatically 
retains the basic principle of the com- 
pany’s other quick disconnect couplings 
but differs in design detail. When a pull 
from 10 to 40 lb is exerted, the break- 


away coupling disconnects automatically, 
Desired amount of spring tension is pre- 
determined by a_ built-in coil spring. 
Union or separation is accomplished by 
a series of fingers around the circumfer- 
ence of one-half the coupling. These fin- 
gers grip or permit ejection of the mating 
part, depending upon the preset spring 
tension. Any normally required number 
of wires can be fitted into the two 
coupling parts. The coupling is moisture 
proof and has been pressurized and tested 
to 750 psi. E. B. Wiggins Oil Tool Co., 
Los Angeles, Calif. 

ircle No. 34, Reader Inquiry Facility, page 211 


URN HEATING ELEMENTS 


Designed for use in coffee urns, steam 
tables, sterilizers, and other equipment 
requiring water-heating elements for base 
insertion, three new heating elements 
have been added to the Thermalink 
tubular electric immersion unit line. Two 
of the new elements are installed in 2% 
in. holes and both types have two sepa- 


rate seamless copper elements inter- 
locked on the mounting header for three- 
heat operation. They are available in 
standard wattages from 1,000 to 6,000, 
and have conservative watt density rat- 
ings to assure long life. Type URT has 
the conventional straight thread mount 
with locknut, while Type UHF has a 
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VARTEX FIBERGLAS Insulation 

has proven its excellent physical and 
electrical properties on bus ae 

and in motor slots operating af high 
temperature. Vartex insulation has high 
dielectric strength, is not affected by eer : 
oils or moisture. It is used effectively 

as sheet insulation in transformers, 


coils and generators. 


® Complete test data available on request 


@ Agent in all principle cities 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 


Varnished Cambric Cloth : Silicone Varnished Fiberglas 
Varnished Cambric Tapes - Silicone Rubber Fiberglas 

Varnished Duck Silicone Varnish & Rubber Asbestos 
Varnished Fiberglas Synthetic Resin Extruded Tubing 
Varnished Silk Makers of Synthetic Resinous Tapes 

Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 

Cable Wrapping Tapes quality products “Varslot’’ Combination Slot Insulation 
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A TRIBUTE TO ALERT PRODUCT ENGINEERING 






Highly competent young experts set a fast pace for 
product design engineers who work in the toy and model 
fields. 


That is why A. C. Gilbert’s famous American Flyer 
scale model railroad equipment is true to life right down 
to the rivet heads . . . and the latest Nathan Air Chime 
whistle on the locomotives. 
















The Wheeler Insulated Wire Company’s part in this 
picture concerns that air chime whistle. For the secret of 
the “whoo-o-o-o!” is a tiny speaker powered by a modified 
Wheeler phone coil unit that excludes audible response 
to the 60 cycle train operating currents, but faithfully 
and dependably reproduces the special high frequency 
whistle-note impulses. 





We helped A. C. Gilbert engineers solve this problem 
successfully and quickly ... at low 
unit costs that are a key factor in a 
highly competitive field. 










We invite you to talk over your 
problems with Wheeler Specialists. 












Sound Powered 
TELEPHONES 
and 
HAND SETS 



















HEELER 
Spocccileized 


COMMUNICATIONS 
COMPONENTS 
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Division of The Sperry Corporation 
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THE WHEELER INSULATED WIRE CO., INC., 1102 EAST AURORA ST., WATERBURY 20, CONN. 

















new flange-type mount with take-y 
plate that reduces installation time. The 
third element, Type UHFJ, is a flange- 
mount unit needing only a 1% in. mount- 
ing hole. It is similar in design to Type 
UHF but has only one heating element. 
Standard models include wattages from 
600 to 1,500 watts. Electro-Therm, Ine. 
931 Selim Rd., Silver Spring, Md. 


No. 35, Reader y Facility, page 211, 





TUBULAR CERAMIC CAPACITORS 


A new line of miniaturized ceramic 
capacitors, designated GP3 Ceramicons, 
uses a high dielectric constant ceramic 
material developed in the company labo- 
ratories. With this material, capacitance 
values as high as 0.002 mf are ayvail- 
able on a basic % x % in. tube, and 0,005 
mf on a % x % in. tube. Available on 
special order since 1949, ceramicons are 






332 sas 
MINIATURIZED VS ——~ STANDARD 


05 wfa 






O05 méd 





now in volume _ production. Baked 
enamel, clear lacquer, dipped phenolic 
insulation or low-loss molded phenolic 
insulation is available. These capacitors 
are flash tested at 1,500 volts d-c and are 
designed to withstand 700 volts d-c life 
test at 85 C for 1,000 hours. Standard 
capacitance tolerance is +80 per cent, 
—20 per cent and power factor is 2.5 
per cent maximum. Erie Resistor Corp., 
Erie, Pa. 

Circle No. 36, Reader Inquiry Facilit 
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ALUMINUM PAINT 


Hi-Temp is a new formulation of 
aluminum paint designed to withstand 
temperatures as high as 1200 F. Formu- 
lated of chemically pure aluminum pow- 
ders in a newly developed vehicle, the 
finish insures lasting protection against 
peeling, discoloring, blistering and all 
other problems caused by high tempera- 
tures. No special surface preparation is 
required and one coat covers. It can be 
applied by brush or spray and dries in 
1 to 2 hours. It can be used in all hot 
installations not subject to direct flame 
impingement. Illinois Bronze Powder 
Co., 2023 S, Clark St., Chicago 6, Ill. 
Circle No. 37, Reader 


ry Facility, page 211 


RUBBER COMPOUND 


Called X 1692, this recently devel- 
oped rubber compound has been de- 
signed to avoid shrinkage and swelling— 
twin problems where rubber components 
must be exposed to oil. The compound 
was developed specifically for use on 
company’s products to overcome extreme 
conditions critical to life and efficient 
operation. The material is now being 
produced as packings, bushings, seals 
and couplings. All parts are made on 
order to prints or specifications using 
positive quality control methods. No 
parts are carried in stock. This mate- 
rial, a Buna N compound of 70 Shore 
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Miniature Telephone Type Relay 


NEW LK RELAY 


MOUNTING: End mounting for back 
of panel or under-chassis wiring. Inter- 
changeable with standard “Strowger”’ 
type mounting. 


COIL POWERS From 40 milliwatts 


to 7 watts D.C. 


CONTACTSS Standard 2 amperes, 
special up to 5 amperes. 2 amperes up 
to 6 P.D.T. 5 ampere contacts (low volt- 
age) up to 4 P.D.T. Special 20 ampere 
power contacts S.P.S.T., normally open, 
paralleled. 


15/4" HIGH, 27/32” LONG, 
13/32" WIDE 


These are the dimensions 
for the 6 pole relay. 


Will meet Army and Navy 
aircraft specifications 
as a component unit. 


Can be furnished 
hermeticall 
sealed wit. 

solder terminals. 

PLUG-IN MOUNTING- 
SPECIAL. 


SK RELAY 


MOUNTING: Front of panel mount- 


ing and wiring. 


COIL POWER: From 100 milliwatts 


to 4.5 watts D.C. 


CONTACTS: Same as “LK”. 
DIMENSIONS: 1!/.” HIGH, 19/4” 


LONG, 3'/32° WIDE. 


These are the dimensions 
for the 4 pole relay. 


Will meet Army and Navy 
aircraft specifications 
as a component unit. 
CAN ALSO BE FURNISHED 


HERMETICALLY SEALED 


HERMETICALLY SEALED 


WITH SOLDER TERMINALS. 
PLUG-IN — SPECIAL. 


ALLIED CONTROL CO. INC. 2 East END AvE., NEW YORK 21,N. Y. 
















| Panel INSTRUMENTS 


Precision built DeJUR 1142” instruments 
for applications where space must be 
conserved. DeJUR rugged construction. 
Both models in all ranges and sensitivi- 
ties. External shunts and multipliers | 
available for various ranges. Complete 
magnetic shielding and methods of 
lighting scales. Built to Government “A” durometer, has a minimum swell 
Specifications. in low-aniline-point oil, and a minimum 
shrinkage in high-analine-point oil. It 
will not corrode or otherwise damage 
such metals as aluminum, magnesium, 
stainless steel and others. Acushnet Proc- 
ess Co., New Bedford, Mass. 

No. 38, Reader juiry Facility, page 21] 
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HYDRAULIC CONTROL VALVE 


This line of heavy-duty and _light- 





_ MODEL weight spool and sleeve control valves is 
Aluminum Case 120 adaptable to machine tools, farm and 
Oy See ee e pé VOLTMETERS DeJUR road machinery, and aircraft. Can ae- 
: © AMMETERS MODEL tuate two single-acting lifting cylinders 
- OUT METERS 112 and one double-acting cylinder. Control 
a ee Al ilabl 2) 31 4 | 
! so available « 5” @ 2” « 4” panel meters 
© AC RECTIFIER TYPES — in all standard ranges. MIL-M-6A and A. S. A. 
- (self-contained). } 
i REQUEST CATALOG M-1 





AMSCO CORPORATION 


45-01 NORTHERN BOULEVARD, L. 1. C. 1, N. Y. 


MANUFACTURERS OF SCIENT FIC PRECISION deal ade FOR OVER A QUARTER OF A CENTURY 


By re 
graph 
interm 
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© CAMERAS @ PROICCTORS @ ENLARGERS @© EXPOSURE METERS e@ 
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levers can be operated by hand, inde- 
pendently or simultaneously. These Mod- graph 
F 0 R P R E C | S l 0 N ¢ LA S S PA R TS a el B valves are spring centered and have costs. 
i a hardened pivot pins. Their hardened “ 
precision ground spools operate in hard- : 


ened steel sleeves. Working pressures up positi 
Flat, Bent, or Convex Shapes of heat-treated or tempered to 1,500 psi are readily handled, and the tive § 

glass are our specialty. All parts are manufactured from flat valves have capacities from 6 to 10 
glass—to your specification. gpm. American Industries Co., Dept. 82, Fur 
. . ic ». itili; 
Whether you have a problem involving glass parts for a Bristol, we Ce Se ui 
commercial product or one based on rigid military specifica- ee ee ee ee ene any | 
tion, we are qualified to help you. LIQUID FILTERS - 
; ad , ora 
Heat-treated, tempered or hardened glass parts for: Hydraulic and low pressure liquid re- P 

circulating machinery that formerly re- 

Clock & Timer Crystals Light Lenses quired multiple installation of filters to 

Oven Doors Dials & Name Plates obtain adequate filter capacity can now 

Radar Equipment Television Equipment get this capacity in a single unit. These 

Aircraft Accessories Instruments w Synclinal filters have capacities of 

Photographic Equipment Medical Equipment ~ ; , a a ' 


75 and 100 gpm. The 75 gpm filter is 


Special Shapes for Instruments, Gauges, Household only 12% in. long, including the coupling 
and Industrial Appliances; also Ceramic Printed Dials and Name Plates 
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2900 S. HALSTED ST., CHICAGO 8, ILL. 
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Intermediates that 
last like photographs | 


.-- produced at low cost 


Sas 
os ia , wt - - 


A case history based on the experience of the Hyster Company, Portland, Oregon 


By reproducing its engineering drawings on Koda- = machine which has also been designed to produce Auto- 

yaph Autopositive Paper, the Hyster Company gets _ positive intermediates in a continuous flow. 

utemediates which have dense black photographic lines 
aa translucent, highly durable paper base. Intermediates eae cana ia " A; q 
. : aE. en s i ion. Autopositive intermediates are use 
which will remain intact in the files year after year... and shane rint Production we ie _— 

: ; ; ona ’ 5 instead of valuable and perishable original drawings. Produc- 

produce sharp, legible blueprints and direct-process prints . 


whenever needed. 





How The Hyster Company Uses Autopositive 


ing sharp, legible blueprints and direct-process prints time after 
time, they greatly reduce the possibility of reading errors in 
And the cost is surprisingly low because Kodagraph _ the shop. 
utopositive Paper boasts unique photo- 
gaphic properties which cut production 
wsts substantially. It can be handled in 


For “Permanent” Files in its home office 
.and branches in the United States and 
abroad. “Photolasting” Autopositive interme- 


, idinary room light . . . and it produces diates eliminate the costly delays experienced 
t f = . . . P 

sitive copies directly—without a nega- in the past when intermediates faded, turned 
tive step , yellow, or became brittle. 

‘ ; 


For Drafting Room Short Cuts. Autopositive 
Paper is used to reclaim old and weak-lined 
drawings... and to duplicate standard de- 
signs which will be incorporated in new 
drawings. All of which saves hours of creative 
drafting time. 


[<edagraph /\utepesiitive taper 


“THE BIG NEW PLUS” in engineering drawing reproduction 


Furthermore, existing equipment can be 
utilized Autopositive can be exposed in 
ay blueprint or direct-process machine 
and processed in standard photo- 
gaphic solutions. Hyster uses a blueprint 





Nea hsacecaacgese saouaede aces 


EASTMAN KODAK COMPANY a ca 
Industrial Photographic Division, Rochester 4, N. Y. / 


yr <eKT . ‘ . a 2? 
Gentlemen: Please send me a copy of “New Short Cuts and Savings”... 
describing the many savings Kodagraph Autopositive Paper is bringing to industry. 


odalk 


a TRADE-MARK 








learn in detail all the ways 
you can use Kodagraph Auto- 
positive Paper — the revolu- 
tionary photographic interme- 
late material which you, or 
your local blueprinter, can 
Process quickly . . . economi- 
cally... .at a low cost. 
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(please print) 
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© 6 INSULATED 

CONTACT RINGS 

© RING WIDTH .030” 
@ BARRIER WIDTH .015” 
© RING DIAMETER .045” 

© WEIGHT 5.5 GRAINS 
(1/80 OUNCE) 
© RINGS 60-70 BRINELL 
FINE SILVER 
© TARNISH RESISTANT, 
FRICTION MINIMIZING 
SURFACE DEPOSITS 

© 1000 VOLT HI-POT 
BETWEEN RINGS 
© COLOR CODED LEADS 


TESTED AT 
12,000 RPM 


SILVER ON 
ONE PIECE 
NYLON 
FORM 


8 FLAT RINGS 
» WITHIN 
3," RADIUS 


*PATENTS PENDING 


ELECTRO TEC 


SO. HACKENSACK 


PROBLEM: ULTRA MINIATURIZATION — Design 
and mass produce an extremely miniaturized slip 
ring assembly. Reduce diameter of rings to absolute 
minimum to lessen torque friction. Maintain micro- 
tolerances; eliminate accumulated errors common 
to “assembled” slip rings. 


SOLUTION: ELECTRO TEC EXCLUSIVE* METHOD 


of unitized, one piece construction provided a 
prompt, economical solution to this problem. Final 
design was even smaller than was originally speci- 
fied and tolerances were held to closer limits. 


Same Exclusive* One-Piece Construction Used in 
All Electro Tec Assemblies 


Diameter of Electro Tec assemblies range from 
.045” to 24” cylindrical or flat. Cross sections of the 
rings may range from .005” to .060” or more. Rings 
are polished to a jewel-like finish ...can be held to 
four micro-inches or better. Regardless of size, the 
same exclusive Electro Tec manufacturing tech- 
nique is used to guarantee precise concentricity, 
higher dielectric strength, longer life and closer 
tolerances. 


WRITE FOR LITERATURE! baa T RLS 


A completely illustrated, four page folder slip tT Psat 
contains full information on Electro Tec ara 
Miniature Slip Rings and Commutotors. 

Describes the Exclusive* method of con- 

struction that has made Electro Tec the 

leading supplier to America’s major in- 

strument manufacturers. Send for your §& 

free copy today on company letterhead. 


CORPORATION 


NEW JERSEY 


PRODUCTS OF PRECISION CRAFTSMANSHIP 
BY A NEW AND REVOLUTIONARY PROCESS 


nut, and 6 in. in diameter. The nut is for 
coupling to a 2% in. pipe. The 100 gpm 
model is 14 in. long and 6% in. in diame. 
ter. This brings to eight the number of 
sizes of these filters available. All models 
are available in both line and sump types, 
Other models have capacities of 5, 8, 10, 
20, 30 and 50 gpm. Filter mesh sizes 
range from 30 to 200, available in al} 
models. Marvel Engineering Co., 625 W. 
Jackson Blvd., Chicago 6, II. 
rcle No. 40, Reader juin) 
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NYLON PLUG BASE 


This new plug base is manufactured 
for capacitors of the Type CE50 Series, 
and fits a standard medium octal socket, 
Designated as Model No. 1800, the base 
is suitable for use in condensers made 
under JAN-C-62 specifications. Because 
of nylon’s toughness, breakage of these 


units is reduced to a minimum. The unit 
is formed with a hollow section to reduce 
weight, but without sacrifice of strength 
when compared to standard phenolic 
bases. The nylon used in this base has 
a melting point of 425 F. Slight resili- 
ency of the material avoids danger of 
the base cutting cathode tabs and results 
in a better seal to the metal can. Indus- 
trial Devices, Inc., 22 State Rd., Edge- 
water, N. J. 


Circle No. 41, Reader Inquiry Facility, page 211. 


HIGH-HEAT INSULATION 


This new insulation meets the needs 
of electrical equipment manufacturers for 
an extra-thin high-heat insulation. Known 
as silicone resin coated Novabestos, the 
material is 0.003 in. thin and can be used 
at operating temperatures of 180 C. This 
places it in the category of Class H in- 
sulation. It is composed of 97 per cent 
pure asbestos and 3 per cent organic 
material. The long fiber construction of 
this base asbestos sheet gives it unusual 
physical properties for such thin mate- 
rial. Irvington Varnish & Insulator Co., 
6 Argyl Terrace, Irvington 11, N. J. 


| Circle No. 42, Reader Inquiry Facility, page 211. 


ROSIN CORE SOLDER 


The new 44 rosin flux has been de- 
signed to give fast soldering. The solder 


| melts, wets the metal and flows almost 


at the same instant. The flux is non- 


| corrosive and electrically non-conductive. 
| It conforms to MIL-S-6872 and U. S. 
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New York Transformer Co. Insulates 


with IRVINGTON No. 100 Varnish 


*“*FOR EXCEPTIONAL LIFE IN SEVERE SERVICE" 


For specialty transformers fhat meet unusual and exacting require- 
ments, the electronic industry turns to New York Transformer Co., 
Inc., Alpha, N. J. And for insulation that gives outstanding perform- 
ance under the toughest conditions, NYT has turned—for more than 
10 years—to Irvington No. 100 Clear Baking Varnish, for use on all 
its power transformers and chokes. 
Here are two major reasons why NYT counts on Irvington No. 100: 
MOISTURE RESISTANCE. 24-hour water immersion reduces dry di- 
electric strength of 2250 vpm by only 2.2%. 
HEAT RESISTANCE. Irvington No. 100 withstands ASTM heat endur- 
ance test at 105° to 110°C for over 1000 hours. 
You too can give your products service advantages like these—and 
save time and money, because... 
Irvington No. 100 cures fast and thoroughly, even in deep windings. 
Its clarity allows quick identification of color coding or numbering— 
saves time on the assembly line, reduces risk of rejects. 


Get the full story today—Technical Data Sheet is yours for the asking. 


0000006606808 888 OO OS 066O66 666006606 


Send this convenient coupon now Irvington Varnish & Insulator Company EM-1/52 


6A Argyle Terrace, Irvington 11, New Jersey 


Gentlemen: 
Please send me your Technical Data Sheet on Irving- 
VARNISH & INSULATOR COMPANY 
Irvington 11, New Jersey 


ton No. 100 Clear Baking Varnish. 
Plants: El Monte, California Hamilton, Ontario, Canada 
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| Air Force No, 41065-B-Method 31 speci- 
e j fications for non-corrosive fluxes. The 
otter ru m if S$ more rigorous of these two tests consists 
of a 14-day humidity test at 160 F. 
e New 44 solder is available in all alloys 
of the tin-lead group, in strand sizes 
ey U p & r Mi oc @ e t a Ee | Gi ys ranging from 0.009 to 0.250 in. in diam. 
eter, and in six different flux percentages, 
These solders all meet Federal Specifica- 
tion QQ-S-571b, Pg. 3, Paragraph E-2a. 
Kester Solder Co., 4201 Wrightwood 
Ave., Chicago 39, IIl. 
Circle No. 43, Reader Inquiry Facility, page 21) 


VARIABLE SPEED DRIVE 


A new compound V-belt drive, spe- 
cifically designed to meet the accuracy 
requirements of the aircraft industry, is 

. used for calibrating jet controllers, ta- 

Hermetically - chometers and other instruments. Capac- 

ities ranging from light tachometer drives 

Sealed » a of % hp or less up to 10 hp are now 

available. Larger drives for loads of 20 

CONTACTS SPDT STEEL HOUSING [= F hp and higher are now being developed. 
Ratios up to 50:1 with speed ranges 

from 150 to 7500 rpm are obtained by 

compounding successive pairs of wide 


- -- when Product Performance Requires: 


Sensitivity Vibration Resistance 
Operates _ only 73 MW. Meets 10-G Air Force Tests range combination sheaves. Standard 


In spite of its small size this unique relay An unbelievable degree of vibration re- NEMA motors of any required electrical 
is capable of remarkable sensitivity. sistance has been engineered into the characteristics and either 
With maximum coil resistance of 10,000 SM by the use of an extremely light plosion proof types 
ohms it will operate on only 2.75 ma movable element. Any type will stand 
while with minimum 10-G test with “% sign changes to meet special require- 
resistance of 0.15 watt in coil and ments. Prelubricated sealed ball bear- 
ohm only 0.7 amp. C om p ac e ness the sealed relay ings and variable pitch sheaves equipped 
is required. Relays 1 1 Bee oes mounted in socket with sintered bronze bushings are used 
for voltage opera- Y2 Ounce — 2 Cubic inch with shield will pass in the design. The balanced, stretchless 
tion are provided |—for the unsealed relay. Sealed in | this test with only 
with Y2 watt coils up | drawn steel case, this relay is same size | 0.1 watt. Also meets 
to 60 volts; 1.2 watt Jas miniature tube and fits into 7-pin | 25-G shock test and 
at 115 volts. Maxi- |socket with or without standard hold | will stand 50-G test 
mum coil power per- | down shield. Weight of sealed relay is | non-operating with- 
missible is 1.75 watt. }only % ounce! out damage. 


open or ex- 
are used. Rigid 
welded steel frame structure permits de- 


steel cable V-belts are furnished either 
regular or static proof. Accuracy of regu- 
lation with no hunting and nearly com- 
plete absence of drift holds speed varia- 
tions to less than % of 1 per cent for 
any speed in the range. Speed Selector, 
Inc., 118 Noble Court, Cleveland, Ohio. 
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Another example of P & B's progressive relay engineering, the rugged, sub- 


miniature SM has successfully fulfilled many “tough” assignments under rigid ANTIFRICTION BEARINGS 
government specifications. Has consistently proven itself in guided missile and : 

related control applications. Send specifications for samples and quotations. _ A new size range has been developed 
in the standard line of full-roll tapered 
antifriction one, two and four-row bear- 
ings. These units have been engineered 
for use in rod, bar and strip mills, pinion 
stands, gear drives, piercing mills, and 
other heavy metal-working machinery. 
The distribution of the load over a full 
PRINCETON, INDIANA complement of tapered rolls assures 
EXPORT: 13 E. 40TH ST.N. Y. smooth operation at full radial and thrust 
capacities. Deflection in cone and cup 
members is reduced to a minimum be- 


Potter & Brumfield offers a wide selection of standard and special relays for 
industrial and military applications—electronic, sensitive, power, miniature 
telephone, shock proof, motor starting, etc. Samples, recommendations and 
quotations promptly forwarded on request. Write today for Catalog 109. 


Standard P & Pitter & are available at SALES OFFICES IN PRINCIPAL CITIES 


Your Local Electronics Parts Distributor 
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LOW LOSS FACTOR AT 
HIGH FREQUENCIES Zircon Porcelain containing 
TAM products is being widely used in RESISTOR and INSULATOR 
applications where the electrical loss factor is important. Its low loss 
factor meets A.S.A. standards for ceramic electrical insulators. 
Zircon Porcelain may answer your needs. See a TAM field 
representative, or write our New York Office. 


“TAM is a registered trademark. 
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PRODUCTS 


Registered U.S. Pat. Off 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 


Executive and Sales Offices: 111 BROADWAY, NEW YORK CITY 
General Offices, Works and Research Laboratories: NIAGARA FALLS, W. Y. 
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worlds. toughest transformers 











AVAILABLE 




















IN THREE 
VERSATILE 


CONSTRUCTIONS 




















































the INSIDE STORY tells why! 


The proof of toughness is on the inside—the actual proof that demon- 
strates why CHICAGO Transformers are preferred by engineers, why 
they fully meet the exoress requirements of today's tubes and circuits. 
Here are the “inside facts"’ of CHICAGO “‘Sealed-in-Steel" design: 




















Exclusive one-piece drawn- 0 Core and coil vacuum-impreg- 

steel case, unsurpassed for nated with varnish. Final 
strength, moisture-resistance, high-temperature baking achieves 
better electrostatic and magnetic a caer impregnated coil and 
shielding, mounting ease, and _ core locked against vibration. 
streamlined appearance. 






































Uniformly-wound precise coil = were free space is filled 
structures—cooler operation y special, moisture-resistant 
and better electrostatic shielding ies casieeee te 
in power units—minimum leak- : ; , 
: ; : : operation than in conventional 
— coupling in audio air-surrounded mountings. 








meng eggs 
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© Core of high-grade yo Checked by quality controls 
silicon steel brought to hig at every stage of manufac- 
efficiency by scientific heat-treat- ture, rigidly inspected, ‘‘torture- 
ing in CHICAGO’S own anneal- chamber’’-tested to insure long, 
ing ovens. dependable life in actual service. 
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on 





SEND FOR “NEW EQUIPMENT LINE” CATALOG 


You'll want the full details on CHICAGO'S New Equipment 
Line—the famous Sealed-in-Steel line that offers advanced 
engineering design to fit today's circuits. Lists units for all 
purposes: Power, Bias, Filament, Filter Reactor, Audio, 
MIL-T-27, Modulation, Stepdown and Isolation. Write for your 
FREE catalog today—or get a copy from your distributor. 


ea 


DIVISION OF ESSEX WIRE CORPORATION 









































501 ADDISON STREET » CHICAGO 
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H-Type. Steel base 
cover deep-seal 
soldered into case. 
Terminals hermeti- 
cally sealed. Ceramic 
bushings. Stud- 
mounted unit. Meets 
MIL-T-27 Specifica- 
tions. 





S-Type. Steel base 
cover fitted with 
henolic terminal 
»oard. Convenient 
numbered solder lug 
terminals. Flange- 
mounted unit. 





C-Type. With 10” 
color-coded stripped 
and tinned leads 
brought out through 
fibre board base 
cover. Flange- 
mounted unit. 





cause of the close spacing of the rolls, 
Positive alignment is achieved by con- 
tact of the tapered rolls with the high 
back rib that is an integral part of the 
cone. Single-row bearings are available 
in sizes from 2 to 20 in. OD; two row 
bearings from 4 to 20 in. OD, and four 
row bearings from 6 to 20 in. OD. Tyson 
Bearing Corp., 1327 Oberlin Rd., Massil- 
lon, Ohio. 
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ELECTRIC CORD FILLER 


Glascor is the trade name for a new 
filler for electrical cord. It is composed 
of soft kraft paper wrapped around a 
core of Fiberglas yarn. The material can 
be stripped quickly and is uniform in 





strength and size. The paper provides 
the bulk of the filler while the yarn core 
gives it strength. Underwriter’s Labora- 
tory requirements for 18/2 cord include 
a tensile strength of 200 psi. Cord made 
with Glascor consistently tests between 
230 and 270 psi. E. W. Twitchell, Inc., 
2800 N. Third St., Philadelphia 33, Pa. 
Circle No. 46, Reader Inquiry Facility, page 211. 


MERCURY THYRATRON 


The MT-1530 is a mercury thyratron 
tube capable of handling high d-c volt- 
ages and current. It is a grid control 
tube, commonly referred to as a cut-off 
or trigger tube. Its peak anode voltage 
is 15,000 volts forward or inverse. It 
can be built for either negative or posi- 
tive control. The tube has been designed 
to withstand vibrations normally en- 
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withstands 250°C. next to jet 
engine... remains intact, 





electrically efficient 


A 50-ohm UHF transmission line that could be in- 
stalled within inches of a jet combustion chamber. . . 
that was a need faced by engineers specifying com- 
munications equipment for the Grumman “Panther.” 

Insulation for this cable had to have a low dielectric 
constant, resist temperatures up to 250°C., remain 
tough but flexible, withstand long periods of continu- 
ous vibration. Du Pont ‘“Teflon’’* tetrafluoroethylene 
resin provides this unusual combination of properties. 

“Teflon” has a dielectric constant of 2.0 and a loss 
factor of less than 0.0005 over the entire spectrum 
measured to date (60 cycles to 30,000 megacycles). 
These electrical properties combined with outstanding 
heat resistance, toughness, resiliency, and zero mois- 





SEGMENT of UHF transmission line to antenna ture-absorption make “Teflon” widely applicable 
running through taii of Grumman “Panther.”’ . . J ° 
Conductor is covered with (1) 0.280” insulation of wherever high frequencies, high voltages, and /or high 
extruded ‘““Teflon,’”’ (2) silvered wire shield, (3 . s 

wrapping of ‘‘’Teflon” tape, and (4) an outer jacket temperatures are encountered. 

of silicone-treated glass braid. RG87 U cable Demand for “Teflon” currently exceeds supply. 
made by American Phenolic Corp., Chicago. for 7 2 4 . 
Grumman Aircraft Corp., Bethpage, L. I., N. Y. However we suggest you investigate its properties for 


future applications. ‘Teflon’? can be extruded or 
molded . . . is also supplied by Du Pont as tape and in 
water dispersions. It may well help you, as it has 
helped Grumman, solve difficult electrical insulation 
problems. We'll gladly discuss the availability of ex- 
: perimental quantities for development work. For addi- 
BETTER THINGS FOR BETTER LIVING | tional information on ““Teflon’’ and other Du Pont 

+++ THROUGH CHEMISTRY | plastics, write to: #REG. U.S. PAT. OFF 


Polychemicals E. |. du Pont de Nemours & Co. (Inc.) 


Polychemicals Dept., District Offices: 
350 Fifth Avenue, New York 1, New York 
7 S. Dearborn St., Chicago 3, Illinois 
845 E. 60th St., Los Angeles 1, California 





DEPARTMENT 





PLASTIC. ¢ CHEMICALS 
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to DEMONSTRATE 
AND TEST 
D.C. APPARATUS 


“A” BATTERY} 


ELIMINATORS 


For DEMONSTRATING AND TESTING 
AUTO RADIOS 
New Models ... Designed for testing D.C. 
Electrical Apparatus on Regular A.C. Lines. 
Equipped with Full- Wave Dry Disc Type 
Rectifier, Assuring Noise-less, Interfer- 


Velie) 


VU’ NEW DESIGNS 
ee at it 1 
“A” Battery Eliminators, DC-AC Inverters 
Auto Radio Vibrators 


ee aa oe 


American Tetevision « Ravio Co. 
Quality Products Since 1931 
* SAINT PAUL 1, MINNESOTA-U.S.A é 


countered in industrial and commercial 
applications. The filament is designed for 
30 amp at 5 volts. Maximum plate cur- 
rents are: peak, 100 amp; average, 15 
amp; and surge 1500 amp for 0.1 sec 
max. The tube has four electrodes and is 
for vertical mounting. Its height is 13 
in., and diameter 4 to 4% in. Sheldon 
Electric Co., Div. Allied Electric Prod- 
ucts, Inc., Irvington, N. J. 
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POLARIZED CONNECTOR BODY 


Just added to the line of connector 
bodies is this new 10-amp_ polarized 
model. Feature of the new connector is 
the double T slot that accommodates 
both special T caps and standard paral- 


lel-blade caps. Molded of plastics, the 
connector has an armored base and metal 
cord clamp, both coated to resist corro- 
sion. Designated as Catalog No. 2120, 


| the new item is rated 10 amp, 250 volts; 


and 15 amp, 125 volts. Cord hole diam- 


| eter is 0.156 to 0.500 in., and the out- 


side diameter of the body is 1% in. 


| Rodale Manufacturing Co., Inc., Em- 
| maus, Pa. 
| Circle No. 48, Reader 


METAL LACQUER 
Water-white synthetic lacquer, BO- 


562, has been developed to protect non- 


ferrous metal objects from corrosion and 


| to provide a hard finish. The lacquer 


protects against body acids, perspiration, 


| alkalies and corrosive elements in the 


atmosphere. It is applied by brush, dip 
or spray methods and dries dust-free 
within a few moments. It can be han- 
dled within 10 minutes. It is available 
in gloss, semi-gloss and flat. United 
Lacquer Mfg. Corp., 1001 W. Elizabeth 
Ave., Linden, N. J. 
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DE-REELING TENSION 


This new tension mechanism, T-100, 


is designed to handle fine wire in auto- 


matic winding equipment as well as 


| manually controlled machines. Adjust- 


ment of tension is simple and is main- 
tained throughout winding cycle. Sizes 
of wire handled are Nos. 30 to 50 on 
spools up to 3 in. diameter. The unit 
can be used in multiple or single wind- 


| ing. Compact design allows side by side 


mounting on a common support for mul- 


Knerg., 


and Research Programs may be 
greatly abbreviated by a Philbrick 
Analog Computor of the high. 
speed all-electronic variety. 

Dollars and days in surprising 
numbers have been saved by en- 
terprising engrs. who have recog- 
nised the applicability of these 
little machines to their develop- 
ment probs. 


How do we stabilize this struc- 
ture or system? What is the 
optimum combination of these 
parameters? Why cannot this proc- 
ess be accelerated without sacri- 
fice in efficiency? — 

Questions of this sort and many 
others are answered regularly by 
analog systems assembled directly 
and conveniently from GAP/R 
Computor Components. 

High-speed operation and _all- 
electronic construction mean fast 
oscilloscopic solutions; they mean 
economy and versatility; and they 
mean the ability to explore quan- 
titatively the inter-relation of con- 
ditions -in a complex problem, and 
to come out with practical answers 
which might never have been ob- 
tained by any other means. 


Write for 
latest catalog 
Dept. M 


|G. A. Philbrick Rsrehs. 


INCORPORATED 
. 230 Congress Street Boston 10, Mass 
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Only copyriex gives you 
all these advantages! 


COP ¢ FLEX No fumes because it uses no vapor 
developer 


would get him prints on time! i a 


~ 


@ No exhausts or plumbing 
Why wait when you can get top-quality prints fast! 


Simply use a COPYFLEX whiteprinter, which makes OW sang: <0 REED: te 
. coated papers, cloths and films 
prints at an average cost of only 2¢ a sq. ft. 


Seconds after your original is inserted, prints come Anyone can operate a COPYFLEX 
out flat, stacked and ready for immediate use. — ah © S-enlnahe oupne 

Bruning offers a COPYFLEX model for any volume or = 
price requirement, plus an unexcelled range of sensi- 
tized papers, acetate-coated papers, cloths and films 
for every application. 


Mail the coupon now for the full story. 


ELS 


Specialists in copying since 1897 


— —— —— — CHARLES BRUNING CO., INC. = — — — > 
Dept. E12 100 Reade St. New York 13, N. Y. 


Ff 
| ( Send me free booklet on COPYFLEX process and equipment. 
| (C0 Show me COPYFLEX in action (no obligation). 


COPYFLEX 20 handles cut 
sheets or roll stock up to 42 in. 
wide. Lowest priced in its class. 
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FIXED RESISTORS 
(4-, l- and 2-watts) 


VARIABLE RESISTORS 


IRON CORES 


& ASS 
>) 
4, 
Say v7 CERAMAG® (Ferrite) CORES tiple winding. Space required for such 
SS V/ an arrangement is 1% in. per head. An 
I 
































anti-kink ring prevents the wire from 
tangling. The spool cup is transparent 
plastic so operator can see wire supply. 
Dimensions of complete unit are 7 x 5% 
x 2084 in.; net weight is 4% lb. Dimen- 
sions of the head are 5% x % x 5 in; 
weight is 34 lb. Geo. Stevens Mfg. Co., 
Inc., Pulaski Road at Peterson, Chicago 
30, Tl. 
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VARIABLE-SPEED POWER 


Designated Model No. 8000, this new 
size Vari-Speed Motodrive has a capac- 
ity of 25 hp and is available in all speed 
ranges from 2:1 to 6:1. The unit is 
complete and self-contained. It combines 
in a single unit the Reeve  speed- 


GA CAPACITORS 


Bor 
NNEW CATALOG 


Your request (on company 
stationery) will bring you this new 
42-page catalog containing latest 
data on the complete line of 
standard Stackpole electronic components 
plus helpful engineering data. 
Ask for Catalog RC-8. _ varying mechanism, the user’s choice of 
any standard constant speed motor, and 
a built-in helical gear reducer. The new 
model is offered in horizontal and ver- 
tical designs. Handwheel control is man- 
ual, but electrical or completely auto- 
matic hydraulic controls are available. 
A tachometer can be attached to the 
unit. Reeves Pulley Co., Inc., Columbus, 
Ind. 
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TWISTED PAPER PRODUCTS 


A new paper twisting division of the 
company is in production on forty dif- 
ferent items under the name PlymKraft. 
The line includes cable filler and paper- 
wrapped glass twines. Twisted paper 
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WRITE FOR 
Your Copy / 


This new handy catalog describes our com- RS \ 
plete line of KLozurE Oil and Grease Seals vA : 
for bearings. It contains illustrations of all \ 


the types of Kiozure Oil Seals—including a re 1d 9 

many new designs for bearing protection, Re ade 

typical applications, and a complete list of oS Prt 

sizes and part numbers. i> Pana Pa 
In addition, this catalog also describes in a 


detail Mechanical Seals for rotary shafts. 


PATENTED 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Toronto, Ont. 


Mail this 
coupon foday: 










— 
—— 
—_— 
——_——_— 
—— 
—_—_ 


THE GARLOCK PACKING CO. 


| 

PALMYRA, N. Yi a | 
opy of the new Garlock KLOZURE \ 
Please send me a ¢ | 


No. 10 


aeeeeee 
eocccooseoosorrr® 






OIL 
* Reg. U.S. Pat. Off. S EA L 


eeecceoorr® 
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——_ 

—— 
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products are used in electrical equip- 
ment, electronics apparatus, radios, and 
the aviation and automotive industries. 
Top grade paper stocks are processed on 
modern paper slitting and twisting ma- 
chinery to produce high quality prod. 
ucts. Plymouth Cordage Co., Plymouth, 
Mass. 
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WHO... ME? 
AN A/RCRAFT 


ENGINEER? 











HIGH-PRESSURE PUMP 


This compact high-pressure _ triplex 
pump is a heavy-duty packaged hydrau- 
lic power generator for all types of 
hydraulic systems. The pump uses inter- 






































Yes, Lockheed in California 
can train you — at full pay! 


The step up to Aircraft Engineering isn’t as steep as you might expect. 





Aircraft Experience isn’t necessary. Lockheed takes your knowledge of 
engineering principles, your experience in other engineering fields, your apti- ee ee 
tude, and adapts them to aircraft work. You learn to work with closer toler- | of ratios. The unit has an integral drip- 
ances, you become more weight conscious. proof electric motor drive that simplifies 
installation. Plungers and liners are inter- 
changeable so that a variety of pressure- 
heed’s on-the-job training program. When necessary, you attend Lockheed volume ratings are possible with each 
classes. It depends on your background and the job you are assigned. But, | Ut Spring loaded balls and harde ned 

| and ground seats serve as inlet and out- 
always, you learn at full pay. | let valves. Pressure lubrication is fea- 

These opportunities for engineers in all fields have been created by Lock- | tured along with a pressure gage, relief 
valve and scavenger pump. Pumps are 
available in 15, 30 and 50 hp sizes with 
cee "cineca eiensismacaiati | pressure ratings up to 5000 psi and dis- 
| placements up to 60 gpm. Special 10,000 
psi and 20,000 psi heads are available. 
Kobe Inc., Div. Dresser Equipment Co., 
| Huntington Park, Calif. 
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What’s more, Lockheed trains you at full pay. You learn by doing — in Lock- 


heed’s long-range production program—building planes for defense, planes | 


And remember this: When you join ENGINEER TRAINING PROGRAM 


Mr. M. V. Mattson, Employment Mgr. 
Dept. EM-1 


LOCKHEED 


Aircraft Corporation 


Lockheed, your way of life improves as 
well as your work. 

Living conditions are better in South- 
ern California. The climate is beyond 
PULSE TRANSFORMER 

These miniature pulse transformers are 
the first of a new series designed for low 
power application where space is at a 
premium. The size of the unit is “46 * 
74s x % in. and the weight is less than 
0.1 oz. The low weight permits direct 
mounting by the leads. They are avail- 
able in a range from 0.2 microseconds to 


compare: Golf, fishing, motoring, patio 
life at home can be yours the year ’round. 
And your high Lockheed salary enables 
you to enjoy life to the full. 


Burbank, California 


Dear Sir: 


Note to Men with Families: Housing con- 
ditions are excellent in the Los Angeles 
area. More than 35,000 rental units are 
available. Thousands of homes for own- 
ership have been built since World War 
II. Huge tracts are under construction 
near Lockheed. 


Send today for illustrated brochure de- 
scribing life and work at Lockheed in 
Southern California. Use handy coupon 
at right. 


My Name 


My Field of Engineering 





My Street Address acai 


My City and State 


Se - A a) wy 
ee, A «oe 
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practical imagination 
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“welded” assembly makes large plastic parts 
practical and economical 


Look at this large, laminated plastic part. It is 19’’ long with two concentric diameters 
of 13!/,"" and 9!/,"" connected by a flat ring. Think of the cost of molds for making such 
a piece—and then consider the fact that only a few such parts are required. The cost 
would be prohibitive. 

It is on problems like this that Continental-Diamond’s knowledge of plastics and 
their fabrication pays off for you. C-D engineers took two Dilecto tubes of the required 
diameters and wall thicknesses and then cut a ring from a sheet of Dilecto to just fit 
the O.D. of the smaller tube and the I.D. of the larger. 

These three parts were then literally ‘‘welded’’ together into a strong, low cost part. 
The material used to do the ‘‘welding”’ is one of the compounds developed by C-D in 
their vast experience of fabricating parts of Fibre, Vulcoid, Celoron, Micabond, Dilecto 
and combinations of all of them. 

If you have a problem—or a standard application for plastics, it will pay you to 
check with your nearest C-D office. 


CHA 


DILECTO (Laminated Thermosetting Plastic) 
du cing bette, Prog CELORON (Molded High-Strength Plastic) 
9 Ue 4 DIAMOND FIBRE (Vulcanized Fibre) 
$ VULCOID (Resin Impregnated Fibre) 
MICABOND (Bonded Mica Splittings) 


Your partner 1 * 


DE-5-51 


BRANCH OFFICES: NEW YORK 17 e¢ CLEVELAND 14 e¢ CHICAGO 11 «+ =SPARTANBURG,S.C. « SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 « IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


. . 
| PLO ; Or FIBRE COMPANY 


Established 1895 .. Manufacturers of Laminated Plastics since 1911—NEWARK 15 +» DELAWARE 
pha ral dae oat acadalradatcdDhetminisbe snes 9 tach be let 
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over 5 microseconds pulse widths, when 
used as a blocking oscillator. Two, three 
and four-winding units, with and with. 
out center taps, are available to fit re. 
quirements. Special features are fast rise 
time and minimum decay time to give 
a good wave. Standard frequency re. 
sponse is from 100 ke to 30 mc. These 
transformers can be built of Class 9 
materials for continuous operation at 200 
_C. PC A Inc., 6368 DeLongpre Ave,, 
| Hollywood 28, Calif. 
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Use “IMPROVED” Silver-facing 


for speed, quality, durability! 


We are equipped to render rapid, dependable service in 
brazing silver to your pre-shaped contact parts. 

Consult us also for any problem concerning wire, sheet 
or tubing where a composite material, i.e. silver-copper, 
gold-nickel, copper-iron, etc., is desired. 

Your inquiries will be appreciated and replied to 
promptly. 





SMALL WIRE AND CABLE KIT 


This kit contains laboratory quantities 
of miniature and subminiature wires and 
cables of assorted types and sizes most 
used in laboratory electronic develop- 
ment work. The wires are wound on 
spools and packed in a convenient case, 


















We invite you to send for a free copy 
of our brochure, “The Story of Lam- 
inated Metals.” 





B® The Home of IMPROVED Service 
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PROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 


Dept. 1-B 775 Eddy Street, Providence 5, Rhode Island 
























Types of wires and quantities in feet are: 
#30 hook up, 500; #26 hook up, 200; 
#22 hook up, 150; #29 shielded lead, 
300; #30 shielded lead, cotton covered, 
125; #30 shielded lead, plastic covered 
glass fiber yarn covered, 100; #30, three- 
conductor cable, 200; #24  two-con- 
ductor cable, 100; #30 shielded 4-con- 
ductor cable, 100: #27 shielded two 
conductor cable, 75; #20 cotton covered 
twisted pair, 50, and #27 shielded par- 
allel pair, 100. Tensolite Insulated Wire 
Co., Inc., Tarrytown, N. Y. 
No. 55, Reader quiry F 





INSULATOR BODY 


8 2 f od The new Saxonburg Thermo Body is 
hep 26tguateaaia a eee , — , an improved thermocouple body material 


be R Ua 1 that was formerly known as the BW 
REACTORS Specialists in SMALL quantities Body. As a result of a change in y 
: body formula and different firing condi- 
4s tte ae of custom built transformers tions, the insulators formed from. this 
body withstand greater temperature 
changes and thermal shock than the old 
formulation. This new material will be 
made into all the standard and special 
sizes that make up the line of over 300 
insulator shapes and sizes. Saxonburg 
Potteries, Dept. 11, Saxonburg, Pa. 
Circle No. 56, Reader Inquiry Facility, page 211 



































from milliwatts 
to 50 KVA, single 
or polyphase— 












designed and 
manufactured to 









PORTABLE DRAWING BOARD 


Molded of lightweight Bakelite sty- 
rene, this new drawing board consists of 
a single piece of the clear plastic 9% x 
12% in. Four corner clamps for attach- 


ing 8% x 11 in. paper avoid use of thumb 
f am } RA/V ce is G e © | tacks. The clamps are recessed so tf- 
a a angles and rollers can ride freely over 


them. Two metal straight edges, one 


1901 CLYBOURN AVENUE e« CHICAGO 14, ILLINOIS vertical and one horizontal, are retract- 


best meet your 













exact requirements. 
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ADLAKE RELAYS AT WORK—One of a series of advertisements on specific ADLAKE applications. 


aXclusive Teatures 
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Ideal for Waukesha’s Enginator™ 


The ADLAKE relays used in the Waukesha Diesel-Dri 
25-KW Enginator*—which generates electricity for lig 
ing and air-conditioning of railroad cars—offer these fi 
vital advantages: 






1. They are HERMETICALLY SEALED against dust, 
dirt, moisture and oxidation. 2. their MERCURY- 
TO-MERCURY CONTACT prevents burning, pit- 
ting and sticking. 3. they are armored against 
OUTSIDE VIBRATION and IMPACT. 4. they require 
NO MAINTENANCE, 5. they are ABSOLUTELY SAFE 


In their job of speed changing and load transferring control, 
the ADLAKE Relays in the Enginator* must be completely 
reliable. A premium is placed upon ruggedness and depend- 
ability —two qualities for which ADLAKE Relays are 


justly famous. 
TOP: Waukesha Diesel-Driven 25-KW 


Let us cooperate with you in planning money-saving appli- Enginator* and 200-gallon fuel tank 
cation of ADLAKE Relays in your business! Write The = apreS Pee 
Adams & Westlake Company, 1110 N. Michigan, Elkhart, BELOW: Control cabinet ot the 25-KW Engi- 


Indiana. No obligation, of course. nator.* This unit contains two ADLAKE 
Mercury Relays. 





VU, 
» *Reg. U. S. Pat. Off. - /j 


Adams & Westlake 
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LEDEX CIRCUIT SELECTORS 


able so triangles can be moved over all 
four edges of the paper. Thirty-sixty and 
forty-five degree triangles can be clamp- 
ed securely under the board for carrying. 
A. Partrick Co., Div., Grove Electric Co.., 
9 Grove St., Westwood, N. J. 

Circle No. 57, R« 


Laboratory and 
Engineering 
Equipment 


To obtain additional information on items 
reviewed below, the Reader Inquiry Fa- 
cility with postpaid return cards is pro- 
vided on page 211, where titles and key 
numbers are repeated for convenience. 
Fill out card, circle numbers desired 
and mail. 


LOW RESISTANCE OHMMETER 


This recent addition to the Megger 
line of instruments is designed for maxi- 
mum convenience in field use. The set is 
self contained, having a compartment for 
storing leads and hand spikes. The in- 
strument can be used to test circuit- 
breaker contacts, relays, switches, bonds, 
connections and joints, and_bar-to-bar 
tests on commutator type armatures. It 
is supplied in two models, both having 
the same ranges of 0 to 1000 and 0 to 
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CUT CORES 
SQUARE 
RECTANGU 
TOROID 





- 





Anything You May Need in 


PE-WOUND CORES 


RANGE OF MATERIALS 

Depending upon the specific 
properties required by the applica- 
tion, Arnold Tape-Wound Cores 
are available made of DELTAMAX 
. . .4-79 MO-PERMALLOY.. . 
SUPERMALLOY . . . MUMETAL 
-.. 4750 ELECTRICAL METAL... 
or SELECTRON (grain-oriented 
silicon steel). 


RANGE OF SIZES 


Practically any size Tape-Wound 
Core can be supplied, from a frac- 
tion of a graim to several hundred 
pounds in weight. Toroidal cores 
are available in fifteen standard 
Sizes with protective nylon cases. 
Special sizes of toroidal cores—and 
all cut cores, square or rectangular 
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cores—are manufactured to meet 
your individual requirements. 


RANGE OF TYPES 


In each of the magnetic materials 
named, Arnold Tape-Wound Cores 
are produced in the following 
standard tape thicknesses: .012”, 
008’, .004”, .002”, .001’, .0005”, 
or .00025”, as required. 









lpplivi 


MAGNETIC AMPLIFIERS 
PULSE TRANSFORMERS 


CURRENT TRANSFORMERS 
WIDE-BAND TRANSFORMERS 
NON-LINEAR RETARD COILS 
PEAKING STRIPS...REACTORS. 





w&D 3963 
tg a 



































10,000 microhms. Model 1B is battery- 
powered and Model 1K has a built-in 
rectifier that can be plugged into any 
ordinary lighting circuit outlet. The unit, 
complete with batteries or rectifier, 
weighs about 19 lb. Further details avail- 
able in Bulletin 24-46-8. James G. Bid- 
dle Co., 1316 Arch St., Philadelphia 7, 
Pa. 

Circle No. 58, Reader Inquiry Facility, page 21] 











SINGLE PHASE 60 CYCLES 
220/440 VOLT PRIMARY 


CRYSTAL OSCILLATOR 


The Model 50 oscillator is a multi- 
frequency high output signal generator. 
Compact in size, it provides a convenient 
and inexpensive means of obtaining mul- 





iT RATED SECONDARY VOLTAGE 


220/440-110 V. 
TYPE S10 

























tiple outputs for spot frequency align- 
ment of television and military radio 
receivers. It is available in a crystal con- 
trolled range of 4.5 to 50 megacycles, 
Crest Laboratories, Whitehall Bldg., Far 
Rockaway, Long Isl: and, N. Y. 

Circle No. 59, Reader Inquiry Facility, page 211. 


Fm ~ ae DUTY | SHIELDED TEST LEADS 


In type S Klipzon shielded leads, air 
a @) N i RO i @ } ie o , f | and polyethylene dielectric are propor- 

: tioned for low capacitance and _ losses, 
even at uhf, and without sacrifice of 


i 4 A N in a O ° M a RS durability and flexibility required for 


| For Machine Tool and Other sero 
Industrial Controls Qe Say 


"ees, 






















Hevi Duty control circuit transformers are specified by many | jaboratory work. Maximum capacitance 
° . . 95 shieldi 

machine tool and control manufacturers because of their superior is 25 mmf. Complete shielding of the 

. ; leads avoids stray pickup, feed-back 

and dependable performance. They are designed specifically for | or other undesirable coupling effects. 

. s . ; . Black Mini-Prod connectors are sup- 

control circuits where high in-rush currents occur to provide better aah ab dai bid and tot cee 

regulation of circuit voltage. shield. Red Mini-Prod connectors are 

° . ° ; ‘ supplied for circuit or instrument con- 

Write for Bulletin T-5111 for more complete information. This | jection. Type S leads are available in 


bulletin shows regulation curves, impedance characteristics, and | 3-ft lengths with an outside diameter 
of 9/32 in. United Technical Labora- 





presents other engineering data. | tories, Morristown, N. J. 
Hevi Duty control circuit transformers are designed to meet | “i'l Ne. 60, Reader Inquiry Facility, page 211. 
a or exceed NEMA, ASA and JIC | AUDIO OSCILLATOR 
ed >! = — | standards. The Type 1214-A unit oscillator is a 
| aaa ceeienamnietinns saaadtemeteaaiatetaatisiimarennad aol simple two-frequency oscillator (400 and 


1,000 cycles) used as a modulating 
| source for high-frequency oscillators 
| such as Types 1208-A and 1209-A, or 
| a general laboratory source. The 0.2-watt 
| output, with less than 3 per cent dis- 
tortion, is adequate for bridge measure- 


HEVI 






DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 


Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Begulators 
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FANSTEEL MEAN.... 


Ask for our booklet, 
“Fansteel Electrical Contacts 
— Engineering Information” 


AN INDUSTRY 
THAT SERVES 
INDUSTRIES 
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... FACILITY for YOU! 


UNEQUALED PRODUCTION FACILITIES — Nearly a third of a million 
square feet in the Fansteel plant are filled with modern, precision equip- 
ment for making electrical contacts. The high speed heading machine 
(above), one of a battery of 22, turns out 13,500 contact rivets per hour. 


q At left is one minute’s production from this machine! 


Facilities at Fansteel mean more than a thoroughly modern big 
plant with equipment for tremendous production. It means the 
very highest employment of human skills. It means laboratory 
development and quality control which begins in the very ores of 
the metals from which contacts are made. It means long years of 
experience in metallurgy and all the engineering sciences. It means 
resources, and courage and willingness to use them. It means an 
open mind to new developments, and, above all, a friendly cooper- 
ative attitude toward the man with a problem. 


All this means facility—convenience—to users of electrical con- 
tacts. That is why more and more contact users find it practical, 
profitable and economical to turn the entire electrical contact 
question over to Fansteel, and to order Fansteel Electrical Con- 
tacts on an annual basis, Fansteel Metallurgical Corporation, 
North Chicago, Illinois, U.S. A. 


Kansteel 


ELECTRICAL CONTACTS 
AND ELECTRICAL CONTACT ASSEMBLIES 


12102 











ment work and many other fixed-fre- 
quency applications. This model differs 
from other company units in that it has 
its own power supply built in. This was 
done as an economy measure because the 
iron-core tuning inductance could have 
an isolated output coupling coil, thus 


: allowing the Type 117N7-GT  diode- 
: 
i 





OVERLOAD TRIP 
LIGHT DUTY 


pentode as a voltage doubler to work 
directly off the a-c line. A small thyrite 
piece is used from grid to ground to 
limit the oscillator amplitude. General 
Radio Co., 275 Massachusetts Ave.. 
Cambridge 39, Mass. 

rcle No. 61, Reader Inquiry Facility, page 211 



















Literature 
RADIO AND HIGH | forthe Asking 













bb e ” To obtain copies of these publications 
as specifie circle item number on postcard in Reader 
“wae Inquiry Facility, page 211. 

Because all Leach Relays are quality | 
engineered for dependable duty... 
they are specified first by leading 
manufacturers of industrial equip- 
ment of all types. If your equipment | 
demands relays that are first and 

foremost, more dependable and 4 

longer lasting, specify Leach Relays / MULTIPOLE RELAY 
...they’re more dependable... per- 
formance proves it. Whatever your | 
relay control problem... it’s a chal- 
lenge to Leach. Illustrated are but a 
few of the wide selection Leach 
provides industry, as standard 
equipment. 















STEEL TUBING TERMS—Bulletin TB- 
335, 18 pages, lists and gives definitions 
of commonly used descriptive terms asso- 
ciated with the manufacture and use of 
steel tubing. Special meanings and lim- 
ited terms used in the tubing field are 
included with those of the steel, chemi- 
cal and metallurgical fields to give the 
scope of the tubing industry language. 
There is also a list of all bulletins avail- 
able from the company. The Babcock & 
Wilcox Tube Co. 


Circle No. 62, Reader Inquiry Facility 

































SCREEN BOOTH FILTERS—Catalogue 
No. 201, 14 pages, contains mounting 
diagrams, characterisitics, performance 
curves and general descriptions of several 
lines of screen booth filters for elimina- 
tion of radio interference. Construction 
and installation information is included 
for each unit. Tobe Deutschmann Corp. 
Circle No. 63, Reader Inquiry Facility, page 21] 

























RELAYS SHOWN ABOVE CAN BE SUPPLIED WITH VARIOUS | 
CONTACT ARRANGEMENTS. WRITE FOR DETAILS. | 


BETTER CONTROLS THROUGH BETTER RELAYS | 















PRECISION POTENIOMETERS-This 
twelve-page brochure gives complete 
characteristic and installation informa- 
tion on four types of precision potentiom- 
eters. Two of the types are for either 
linear or non-linear windings and the 
other two are for linear windings only. 
S915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA Fairchild Camera and Instrument Corp. 


Representatives in Principal Cities of U. $. and Canada Circle No. 64, Reader Inquiry Facility, page 211. 
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Chrome plate sparkling — baked enamel 
finish shining —all snugly packed in 
special cartons and ready to go — 20,000 
car heaters. The last of the lot —at a 
good profit, too! Production costs had 
been cut to the bone. Bill Johnson was 
proud of that record, and of the net he 
would show at the end of the month. 
Then . . . back came some belated field 
test reports on a trial shipment. The 
new electrical insulation on the switch 
leads, that had cost a few cents less, 
wouldn’t take the heat and vibration, 
and was cracking off. Unpack — replace 
insulation — repack — on 20,000 car 
heaters. Net result — no net! 


Ober it’s little failures that chain 
react into big losses. Protect your prod- 
ucts with BH Extra Flexible Fiberglas 
Sleeving — permanently flexible insula- 
tion. 





Specifically designed for low voltage 
circuits where high heat resistance and 
flexibility are vital factors, BH Ex-Flex 
is also important as supplementary 


BH 


“Net result......no net!” 


insulation. Made without hardening 
varnish or lacquer it is permanently 
non-stiffening and retains its flexibility 
from —67°F to 1200°F, with color 
retention up to 300°F. It is non- 
combustible. The easy-to-handle tubular 
shape provides maximum speed and 
convenience in installation. Patented 
braid treatment further reinforced by a 
special saturant allows BH Ex-Flex to 
be cut in short lengths, spread to cover 
knobs and terminals, yet prevents fray- 
ing or raveling. 

BH Extra Flexible Fiberglas Sleeving is 
one of a family of BH insulations, each 
designed to meet particular conditions 
in service. Give us a few facts about 
your requirements — product, tempera- 
tures, voltages. We will furnish produc- 
tion samples for testing. 


Address Dept. M-I 


Bentley, Harris Manufacturing Co. 
y Conshohocken, Pa. 






























*BH Non Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ‘‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 
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Heater element cannot be 
assembled to the starter in- 
correctly. 


Bi-metallic thermal over- 
load relay assembly replace- 
able without removing start- 
er from enclosure. Designed 
for separate mounting with- 
out sub-panel assembly. 


TRIP-FREE Manual reset 
is standard. Manual-Auto- 
matic Reset available on spe- 
cial order at no extra charge. 


Two 5 pole contac- 
tors mechanically in- 
terlocked with over- 
load protection on 
common base. Un- 
wired. Note inter- 
changeability of 25 
ampere N.O. con- 
tacts and 15 ampere 
convertible N.O. or 
N.C. interlocks. 


A. Cc. MAGNETIC 


STARTERS 
Line Voltage Type 


With Visible Contact 
Overload Relays 


R-B-M Size 0 and | A.C. Magnetic Starters 
have identical overall panel mounting di- 
mensions. All parts, except stationary and 
movable contact assemblies, are common to 
both sizes. 


Ilsco solderless lugs, suitable for #6 maxi- 
mum wire size, are standard. Screw terminals 
are available on special order. Magnet coil 
can be removed without disassembling the 
starter. Stationary and movable contacts 
replaceable without disconnecting wiring. En- 
closed heater element, expanding U-shaped 
bi-metal and snap action contact mechan- 
ism provide dependable, accurate motor over- 
load protection. 

Small overall size, plus indentical mounting 
dimensions for 10 and 15 ampere 2 to 5 pole 

contactors, as well as 
Size 0 and 1 non-re- 
versing starters, make 
the R-B-M line ex- 
tremely flexible for 
control panel layout. 


Address Department C-1 


DIVISION 
WIRE CORP. 


ogansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC CONTROLS 


— FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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ELECTRONIC AND RADIO TUBES. 
Bulletin EC-20H, eight pages, gives char- 
acteristics for such industrial electronic 
components as: germanium diodes, strob- 
otrons, flash tubes, glow modulators, 
hydrogen thyratrons, silicon diodes, TR 
tubes, rocket tubes, trigger tubes, kly- 
strons, gas pressure measuring tubes and 
selenium rectifiers. Radio tube character- 
istics are given in a 34-page chart. Tubes 
are listed in numerical and alphabetical 


order. Sylvania Electric Products, Inc. 
Circle No. 65, Reader Inquiry F ty, page 211, 


CLUTCHES—A 32-page “Cross-Coun- 
try” issue of “Production Road” describes 
about 60 applications of friction clutches 
and hydraulic drives in as many types of 
equipment and machinery. The issue is 
based on travels of the field engineers 
and covers many types of industries, 
Twin-Dise Clutch Co. 

Cucle No. 66, Reader Inquiry Facility, page 211. 
CONTROLS AND RESISTORS—This 92- 
page Engineering Data book contains 23 
bulletins each of which describes a line 
of electronic controls and resistors. Each 
bulletin is complete with photographs, 
performance curves, diagrams and _ tabu- 
lated information on the units covered. 
This data book is in looseleaf form so 
that additional bulletins can be inserted 
as they are available. Clarostat Mfg. Co., 


Inc. 
Circle No. 67, Reader 


PLASTIC MOLD STEEL-—This 40-page 
book is a guide to the selection, applica- 
tion and heat treatment of steels for plas- 
tic molds. The book has tips for plastic 
mold buyers, solutions to problems met 
in plastic tooling, and information on 
how to select a mold steel to obtain bet- 
ter results and lower molding costs. The 
book contains a table giving in brief 
form the application of a complete line 
of mold steels, with characteristics such 
as freedom from distortion in hardening, 
relative ease of heat treatment, sur- 
face hardness, hobability, machinability, 
strength and wear resistance. The Car- 
penter Steel Co. 

‘ircle No. 68, Reader Inquiry Fa page 211 
CONTROL UNITS—This 28-page bulle- 
tin gives technical data and dimensions 
on potentiometers, rheostats, adjustable 
and fixed wirewound resistors, short and 
long frame jacks, short and long frame 
rotary switches, wirewound controls, at- 
tenuators, and various plugs, jacks, 
switches and controls. Carter Radio Div., 
Precision Parts Co. 

Circle No. 69, Reader Inquiry Facility, page 211. 


THERMOSTATIC BIMETALS-—This 64- 
page book gives complete information 
on a line of 29 thermostatic bimetals in- 
cluding physical properties, _ electrical 
characteristics, performance curves and 
suggested application. One section covers 
the design of bimetallic thermostats and 
switches, giving formulas, calculations 
and values for constants of the bimetals. 


W. M. Chace Co. 


Circle No. 70, Reader Inquiry Facility, page 211 
BELLOWS AND METAL HOSE-—This 


16-page catalog, CMH-123, gives in- 
formation on metallic bellows of stainless 
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WORKING DRAWING THAT MEANS...JUST THAT! 


Like the 500-year-old invention of 
movable type, the development of 
today’s printed electric circuits 
makes it far easier and more practi- 
cal for people to communicate with 
each other. Printed circuits are sim- 
plifying production of hearing aids, 
radio and television sets, and elec- 
tronic test equipment. They have 
made such articles smaller, lighter, 
more reliable, easier to maintain, 
and lower in cost. 

A printed circuit is a working 
drawing —working. A typical one is 
made by simple photoengraving of 
a diagram on a light-sensitized, cop- 
per-clad, laminated plastic sheet. 
When the unwanted copper has 
been etched away, the remaining 
copper becomes the permanent elec- 
trical conductor, in any desired cir- 
cuit configuration. 

BAKELITE Bonding Resins firmly 
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hold the copper to the base sheet, 
resisting the attack of engraving 
chemicals. Later, they withstand the 
heat of soldering and use. The base 
sheet is a low-loss, paper-base plas- 
tic laminate made with BAKELITE 
Phenolic Laminating Resins. 

A major benefit of printed cir- 
cuits is the “miniaturization” of 
equipment. Sub-miniature assem- 
blies formerly raised extremely vex- 
ing problems of production, per- 
formance, and repair. Now printed 
circuits, completed by advanced 
techniques such as the “one shot” 
soldering of all connections, reduce 
costs to a level where replacement 
is cheaper than repair. 

The contribution of Bakelite en- 
gineers to printed circuits is the pro- 
viding of resins and plastics with 
the required properties. Such prop- 
erties as bond strength, resistance to 


thermal shock, dielectric constant, 
power factor and moisture absorp- 
tion, are broadly controllable in these 
BAKELITE Plastics and Resins. 

Perhaps there is one that can be 
fitted to your particular needs. Out- 
line your problems. Call us in to con- 
fer. Write Dept. CJ-20. 


BAKELITE 


TRADE-MARK 


PHENOLIC 
RESINS 


TRACE co man 


BAKELITE COMPANY 
A Division of 

Union Carbide and Carbon Corporation 

30 East 42nd Street, New York 17, N. Y. 
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tHE riGHt BALL 


Let Strom Help You 


Not only in precision ball bearings, but 
in countless other places, Strom has 
found that the right ball will do the 
job better. Maybe your problem can 
be solved with the use of the proper 
ball. Why not take it up with Strom. 


Strom has been making precision 


panne Independent and sae 


KESTER 


SOLDERFORMS 


metal balls for over 25 years for all 
industry and can be a big help to you 
in selecting the right ball for any of 
your requirements. In size and spher- 
ical accuracy, perfection of surface, 
uniformity and dependable physical 
quality, there’s not a better ball made. 


«Oo 


ve Metal Ball \ 


ww M 

om on 
ad \ SOLDER 
te 


Use Kester Solderforms for flame, oven resistance and induc- 
tion soldering. Write today for samples and complete infor- 


mation. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39 » Newark, N. J. * Brantford, Canada 


steel, brass, bronze and other alloys. The 
specifications and size ranges are in- 
cluded. The catalog also covers flexible 
metal hose and tubing, and the various 
accessories and fittings used with it, 
Many examples of bellows and flexible 
metal hose use are described. Chicago 
Metal Hose Corp. 

Circle No. 71, Reader Inquiry Facility, page 211, 


CONTROLLERS-—Catalog 8000, 16 
pages, illustrates and describes vane type 
electric contact control units used with 
other equipment made by the same com- 
pany. These controls give snap-action 
on-off, two-position or three-position con- 
trol. Various types are covered, and the 
ratings and applications for each are 
shown. Brown Instruments Div., Minne- 
apolis-Honeywell Regulator Co. 

Circle No. 72, Reader Inquiry Facility, page 211. 


RUBBER PARTS—Facilities for produc- 
ing molded, extruded and die-cut parts 
of hard, soft or sponge rubber described 
in 12 pages. Materials cover a complete 
range of nearly 700 natural and syn- 
thetic compounds. Roth Rubber Co. 
rcle No. 73, Reader Inquiry Facility, page 211. 


FLUORESCENT BALLASTS—Booklet 

GEA-5731, 20 pages, gives a non-techni- 
cal explanation of how fluorescent lamps 
work, and the part ballasts play in the 
operation. Bulletin GEA-5672, four 
pages, describes how the company’s bal- 
lasts are classified according to the 
amount of natural hum they emit. Cata- 
log numbers are tabulated according to 
their sound ratings. General Electric Co. 
Circle No. 74, Reader Inquiry Facility, page 211. 


PHOSPHATE TREATMENT — This 
eight-page booklet describes a_ paint- 
anchoring, corrosion-resistant phosphate 
treatment for metals. The booklet de- 
scribes the common causes of paint fail- 
ure and shows how they can_ be 
prevented. Defense Department specifi- 
cations that are met by this chemical 
treatment are listed and methods of ap- 
plication described. Octagon Process, Inc. 
Circle No. 75, Reader Inquiry Facility, page 211. 


METAL MESHES-—This 24-page cata- 
log tells the story of the manufacture 
of expanded metal meshes and shows 
many uses for the material. Emphasis is 
placed on the advantages of saving metal 
through use of this material while saving 
weight and allowing the free passage of 
light and air. Flattened and _ normal 
meshes of many metals and configura- 
tions are covered. Penn Metal Co., Inc. 
Circle No. 76, Reader Inquiry Facility, page 211 
DECIMAL EQUIVALENT DECAL-—As 
a service to engineers, designers and 
draftsmen, this decalcomania manufac- 
turer offers a free 6 x 1% in. decimal 
equivalent am il transfer for application 
to slide rule, T-square or desk top. It is 
printed in red and black on a white back- 
ground. Buchanan & Co., Inc. 

Circle No. 77, Reader Inquiry Facility, page 211. 


SELF-LOCKING NUTS-—Catalog No. 


619-A, 14 pages, describes the Flexloc 
line of self-locking nuts, which act also 
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How to make sure you get dependable, long-lived 


ELECTRICAL HEATING ELEMENTS 


FOR STEAM TABLES... 


and 1001 other products! 


First of all, call a heating specialist in early... 
before you design the product. Let him advise 
you on sheath metals, controls, forming radii and 
manufacturing limitations. Let him help you get 
the best possible unit for a specific application. 

In many cases, you'll find that a standard ele- 
ment will do the job as well or better than a 
custom-built one. In other cases, minor revisions 
in size, shape or in a housing or a mounting will 
save you time, trouble and money. 

Next, pick a reliable source of supply... one 
whose only business is electric heat. Pick one 
who has adequate engineering personnel and 
facilities. Pick one big enough to handle your 
volume requirements— but small enough to give 
your order “personalized” attention. In short, 
pick TK*. 


Our men are experts on heating patterns, heat 
losses, and good heating design. Engineering 
and controlling electric heat is our business. We 
work at it every day... for many different man- 
ufacturers...of many different products. 

You'll find TK* Heating Units in everything 
from pasteurizers to paint heaters, boilers to but- 
ter warmers, candy kettles to quenching tanks. 

And inthe current defense build-up, we're prov- 
ing again, as we proved in World War II, that 
we're equally at home with heating elements for 
guns, gun directors, boat galleys and a host of 
otheraircraft, marineand submarine applications. 

So think of TK when you design or redesign 
electrically heated products. And call us in early. 
That way you'll get the units you want. Depend- 
able, long-lived elements! You'll end up with a 
better product. And you may save money! 

*T. M. Reg. U. S. Pat. Off. 


TUTTLE and KIFT, INC. 


Ce uboidiary of Few Coyoridion, 


1840 N. MONITOR AVE. ¢ CHICAGO 39, ILLINOIS 
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100 db. attenuation from 0.15 to 
10,000 mc. (or higher on special order) 
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as stop nuts. Aside from general con- 
struction and use data, specific informa- 
tion is given on aircraft type nuts of 
the National fine thread series, commer- 
cial type nuts of National fine and coarse 
series, and several types for machine 
screw and high temperature use. Stand- 
ard Pressed Steel Co. 

“ircle No. 78, Reader juiry F ty, page 21] 





CORRUGATED PACKAGING—House 
organ, “Corrugations,” 12 pages, gives 
case histories of the use of corrugated 
package materials. A four-page folder 
presents information on corrugated con- 
tainers engineered to meet government 
specifications. This folder gives technical 
data and construction features. Stone 
Container Corp. 
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POTENTIOMETERS-—Bulletin B15-12, 
24 pages, gives a description of the cir- 
cuit and discusses component character- 
istics of the amplifier and motor combin- 
ation of the Brown Continuous Balance 
system. This is the first in a series of 
bulletins to aid in the adaptation of this 
equipment to specialized applications. 
Bulletin B15-13, 16 pages, is the second 
in the above series and discusses the 
characteristics of the measuring circuits 
used in the Brown Electronik poten- 


tiometer. Brown Instruments _ Div., 
Minneapolis-Honeywell Regulator Co. 
No. 80, Reader Inquiry Facility. page 211 


WIRE CLOTH-—Bulletin No. 101, four 
pages, describes the nine basic weaves of 
industrial wire cloth used for filtration, 
sizing, screening, cleaning, straining, cat- 
alysis, dehydration and conveying. Il- 
lustrations are included that show how 
each weave in constructed. Special lead, 
silver and chemically-finished cloths are 
also described. The Cambridge Wire 
Cloth Co. 

No. 81, Re 


MOTOR CONTROLS—Controlog, an 88- 
page illustrated booklet contains informa- 
tion on a line of a-c and d-c motor 
starters, control centers, contactors, re- 
lays and accessories. Open and _ closed 
views are shown of the most used items, 
with general descriptions, applications, 
enclosures, outline dimensions and prices 
The Clark Controller Co. 

No. 82, R: iry 


METAL STITCHING — Twelve - page 
booklet describes techniques, advantage 
and limitations of the metal-stitching 
method of fastening metals to both met- 
als and non-metals with high-tensile wire 
staples. Line drawings illustrate types of 
stitches, sections that can be stitched, 
standard clincher-die profiles, and _limi- 
tations of equipment. Physical properties 
of stitching wire are tabulated. Both 
loop and flat-clinching machines and 
their interchangeable work - supporting 
arms are described. Acme Steel Co. 

Circle No. 83, Reader Inquiry Facility, page 211. 


POTTING COMPOUND -— Four - page 
folder outlines method and properties of 
Acme Star Compound that is used both 
for impregnating and encapsulating in 
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Tape controls pull of 14,500 po 


taken at the Aerojet Engineering Corp. 


TAILORED TO YOUR JOB 


= 


und-seconds in JATO unit with Polyken Tape No. 276. Picture 


Tape holds 18 times the force of gravity 


Jet-assisted take-off gets planes air-borne in half the 
distance it used to take with propellers alone. But 
when the Aerojet Engineering Corp. first intro- 
duced its JATO (Jet-Assisted Take-Off) unit to air- 
craft, the terrific jet thrust tended to rip the unit 
apart—to rip the charge loose from its shell. 

Aerojet engineers consulted with a Polyken Sales 
Engineer, who suggested Polyken No. 276—a Fiber- 
glas*-backed tape—to bind the plug and cap assem- 
bly that secures the charge to the shell. 

Polyken No. 276, strong enough to resist a pull 
of 14,500 pound-seconds (or 18 times the force of 
gravity), is strong enough to keep the charge from 
moving rearward when the powerful energy thrust 
occurs. 

We tell you the JATO story as an example of how 
industrial tape that’s “‘tailored to your job”’ can 
do things you never thought tape could do. Let 
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us study your problem, and we'll come up with a 
tape that will save you money, time and effort. 
That's a challenge. Won't you take us up on it? 


Polyken Industrial Tape, Department of Bauer 
& Black, Division of The Kendall Company 
*Reg. U.S. Pat. Oft. by Owens Corning Fiberglas Corp. 


ee ee ag er ere ee ee Ee Res ce ere en en 1 
| Polyken, Dept.EMA, 222 West Adams St., | 
| Chicago 6, Ill. | 
For specifications and further information on | 
| this and other Polyken tapes, please send me 
| your FREE BOOKLET, ‘Tape ts a Tool.”’ | 
Name ba Title__ 
| Company___— | 
Street Address 
1 City Zone State | 
I cc i ed et ipl calc ocn a aanadea J 


























185 




























a typical military application 
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We call it mechatronics 


as.a symbol for Servomechanisms 

















Inc., technique for the multiple and 





interchangeable use of standard, 











functionally packaged, servo 





components in varied electronic 





and electro-mechanical SAT i otears 





Mechatronics fulfills the urqgent 


need for 














* Spatial Adaptability 
* Instant Maintainability 











* Training Simplicity 








* Ease of Assembly 












A typical Servomechanisms, Inc., assembly 
using packaged functions. 
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one operation. Avoiding need for metal 
cases and housings, compound encap- 
sulated and impregnated transformers 
meet requirements of Specification MIL- 
T-27, Grade 1, Class A, while having re- 
duced size and weight. Electrical and 
mechanical properties are tabulated. The 
Acme Wire Co. 

Circle No. 84, Reader Inquiry Facility, page 21}. 


METAL PROTECTING CHEMICALS— 
The eight-page data sheet No. P-100-2] 
is a quick reference list of metal protec- 
tive and paint bonding chemicals and 
processes. The chemicals and processes 
are completely described and are indexed 
under the metals on which they are used, 
Treatment of the following metals is cov- 
ered: aluminum; brass; copper, beryllium, 
and copper alloys; galvanized iron, zine 
and cadmium; iron and steel; magnesium, 
and stainless steel. American Chemical 
Paint Co. 

Circle No. 85, Reader Inquiry Facility, page 211. 





VOLTAGE REGULATORS—Four-page 
bulletin 14B6143A gives information on 
application, construction and operation 
of Rocking Contact voltage regulators 
(Types V-00 and 221) for small alter- 
nating current generators. A line draw- 
ing illustrates the construction details of 
the regulators and indicates the entire 
regulator circuit. Allis-Chalmers Manu- 
facturing Co. 

Circle No. 86, Reader Inquiry Facility, page 211. 


PUSH-PULL CONTROLS—Twelve-page 
booklet DH-287 gives a detailed descrip- 
tion of Tru-Lay flexible push-pull con- 
trols. General information is given on 
standard and heavy duty units, and vari- 
ous operating heads. Illustrations show 
typical applications and show construc- 
tion features. Complete engineering data 
and dimensions are given for standard 
units in five-page bulletin DH-183, and 
for heavy duty hand operated units in 
four-page bulletin DH 310. American 
Chain & Cable Co., Inc., Automotive & 
Aircraft Div. 

Circle No. 87, Reader Inquiry Facility, page 211. 


SILVER BRAZING—Complete guide on 
all aspects of silver brazing applications 
and procedures in a 48-page booklet. 
More than 50 drawings and charts are 
used to illustrate the text which pro- 
vides correct answers to general ques- 
tions on low temperature brazing, braz- 
ing alloys, joint design, preformed braz- 
ing shapes, plymetals, fluxing, heating 
methods, cleaning and inspection. A 
nomogram gives the thermal expansions 
of metals at brazing temperatures. The 
American Platinum Works. 

Circle No. 88, Reader Inquiry Facility, page 211. 


ELECTRONIC COMPONENTS — Gen- 
eral Catalog B-2 of 44 pages gives a 
comprehensive listing of an extensive line 
of radio and electronic products. It in- 
cludes accurate descriptions of each part 
and component, and engineering and 
electrical data. The catalog has a good 
index, groups parts by their uses, has 
graphic illustrations and mounting dia- 
grams, and covers cables, plugs, con- 
nectors, fittings, sockets, antennas and 
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D-H RADIO ALLOYS 
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Latest development in picture tubes is the Du Mont Selfocus Teletron 
which provides automatic focus at all times without the aid of external circuits 
or devices. This eliminates the focusing coil or PM unit now used on standard 
electromagnetic-focus picture tubes, affording a substantial saving of vital 
materials in the manufacture of television receivers. 


The Selfocus Teletron employs electrostatic focus with magnetic 
deflection, and this type of receiver is unique among electrostatic-focus tubes 
because its focusing element is operated at zero volts and is tied internally to 
the cathode through a resistor. 


The elimination of focus circuits from the receiver is made possible 
largely by the focusing cylinder of the Selfocus picture tube. The unusual 
design of the cylinder and the precision with which it can be located in the 
electron gun produce increased picture quality by minimizing defects which 
have been inherent in conventional picture tubes. With greater control of 
these defects, it is possible to maintain quality uniformly from tube to tube. 


Driver-Harris, who has been supplying Du Mont with alloys for cathode 
ray tubes for more than 10 years, supplies Stainless Steel 18-12 and special 
D-H Nickel No. 599 for manufacture into important parts of the electron gun 
of Du Mont’s new Selfocus Teletron. The special requirements of this facet of 
the television industry are well served by the properties of these metals. 


At present, strategic materials and the alloys made from them are 
inevitably on strict allocation. However, we shall be glad to make recommenda- 
tions based upon your specific needs, and serve you to the best of our ability. 


Makers of the most complete line of 
electric heating, resistance and electronic alloys 
in the world 


Driver-Harris Company 
HARRISON, NEW JERSEY 


*T.M. Reg. U.S. Pat. Off. BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 
In Canada: The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 
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IS A 
““‘BRAIN CELL’’ 


HE caption is more than a figure of speech. This 

sensitive, fast-acting North Relay is one of a large 
variety made by North Electric Manufacturing Company. 
Their jobs involve “thinking through” orders flashed to 
them electrically in all kinds of remote control circuits, 
from simple power transfer to elaborate counting se- 
quences, as in tabulating machinery or automatic tele- 
phone control without mechanical switches. The fact 
that this particular relay was originally developed for 
telephone work is indicative of the extra precision and 
quality you can expect from North Relays. You can also 
expect to get from North a relay that will exactly fill 
YOUR needs, either from stock or from special engineer- 
ing. If you are designing circuits in which dependability 
is a must, specify 


NORTH RELAYS 


Ask for the new 
informative North Relay Catalog 


THE NORTH ELECTRIC 


a COMPANY! 


Originators of ALL RELAY 
1432M, South Market Street, Galion, Ohio, U.S.A. 








Systems of Automatic Switching 
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plastic components. American Phenolic 
Corp. 

No. 89, Reader liry Facility, page 211, 
MOTOR STARTERS—Eight-page folder 
describes the line of RAS and RAR multi- 
speed and_ reversing magnetic motor 
starters. Complete information, including 
dimensions, weights and ratings, is given 
on these across-the-line starters with a 
right-angle operating mechanism. Good 
illustrations show designs of and uses for 
the two types of starters. The Arrow- 
Hart & Hegeman Electric Co. 

Circle No. 90, Reader Inquiry Facility, page 211 


STOCK GEARS-—Catalog No. 300, 146 
pages, gives illustrations, sizes, ratings 
and prices on: spur, change, non-metallic, 
internal, miter, bevel and spiral gears: 
ratchets; worm gearing; ladder chain and 
sprockets; roller chain and _ sprockets; 
multiple roller chain and sprockets; and 
27 pages of useful engineering data. 
Where possible, information and data 
are presented in tabular form. American 
Stock Gear Div., Perfection Gear Co. 

ircle No. 91, Reader Inquiry Facilit 


page 21] 


MULTI-SWAGE PARTS — Twelve-page 
folder describes small electronic parts 
made by a method of forming hollow 
tubular members with tightly-swaged 
seams. Described are lines of contacts, 
jacks, terminals and bead chain. One 
page shows ways in which solid pins 
can be replaced in mechanical uses. The 
bead chain section shows many applica- 
tions, and indicates types of chain and 
fittings available. The Bead Chain Manu- 
facturing Co. 

ircle No. 92, Reader Inquiry Facility, page 21} 


PRINTING MACHINE — Four-page 
Booklet A-2009 describes the Model 20 
Copyflex machine that produces stand- 
ard-width prints in medium volume. Fea- 
tures of the machine are given in general 
terms, and the specifications are given in 
detail. Charles Bruning Co., Inc. 


rcle No. 93, Reader Inquiry Facility 211 


CONNECTORS-—Bulletin No. SIM-1, 30 
pages, describes the line of AN-“M” 
vibration proof and pressurized connec- 
tors for aircraft, radar, instrument and 
general electrical applications. This bul- 
letin comprises an instruction and service 
manual on the installation, inspection, 
disassembly and reassembly of these 
resilient insert units. Text description is 
aided by good illustrations. Cannon Elec- 
tric Co. 

Circle No. 94, Reader Inquiry Facility, page 211 


RIVET SETTER—This eight-page broad- 
side describes a recently developed dou- 
ble rivet setter with pneumatic control 
that gives the operator the choice of two 
sets of riveting centers. Change from 
one center distance to the other is ac- 
complished without interfering with riv- 
eting rhythm. Specifications are given 
for the machine and the principles of 
operation are outlined. Chicago Rivet and 
Machine Co. 

Circle No. 95, Reader Inquiry Facility, page 211. 


TIME DELAYS—Twelve-page Bulletin 
No. T-2 supercedes the eight-page book- 
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When you buy AlSiMag Ceramics you get: 


Engineering know-how accumulated during half a century of 
specialization ¢ Unexcelled production facilities © Design assistance 
which gives you practical suggestions born of experience ® The widest 
choice of ceramic materials available in the industry ® Equipment of a 
size and completeness that can handle YOUR job ® Research which has 
constantly improved known ceramics and has led in the development 


of new special-purpose ceramics ® Deliveries when and as promised ® 


ASSURED QUALITY starts with analysis of all raw materials plus indi- 
vidual laboratory tests of each batch mixture before it is released for 


production. Every step in processing is controlled and quality checked 
—not just guessed at. AlSiMag ceramics are checked and double- 


checked so that you can be SURE they meet specifications. 


SOTH YEAR OF CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


OFFICES: METROPOLITAN AREA: 671 Broad St., Nework, N. J., Mitchell 2-8159 © PHILADELPHIA, 1649 North Broad St., Stevenson 4-2823 
SOUTHWEST: John A. Green Co., 6815 Oriole Drive, Dallas 9, Dixon 9918 @ NEW ENGLAND, 1374 Massachusetts Ave., Cambridge, Moss., Kirkland 7-4498 
LOS ANGELES, 232 South Hill S?., Mutuc! 9076 © CHICAGO, 228 North LaSalle St., Central 6-1721 @ ST, LOUIS, 1123 Washington Ave., Garfield 4959 

















let issued in 1950, and describes time 

delay units for use where the delay pe- 

: riod must be accurate. Fifteen types are 

‘ "=. | described; photograph, dimension sketch 

*_ | and characteristics list are given for each 

type. Also included are four special cir. 

cuits for use with these components, 

Tarrytron Time Delay Div., Cook Elec- 
tric Co. 
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MAGNETIC BRAKES—Four-page Bulle- 
tin B-4000-A presents characteristics for 
direct acting a-c and d-c disk-type mag- 
netic brakes. A good cutaway drawing il- 
lustrates the design and operation of 
these units. The features and advantages, 
principle of operation, construction, and 
installation information are provided, Di- 
mensions of the units in the line are 
given with a sample calculation on how 
to select a magnetic brake. Dings Brakes, 
Inc. 





No. 97, Rs ye 211. 





CORE MATERIALS—Engineering bulle- 
tin FC-5100 gives basic data on the use 
of ferromagnetic territes as magnetic 
cores in electronic and electrical circuits, 
Information contained in the 12-page 
booklet is of particular interest to design- 
ers of coils and RF inductors. Among 
subjects discussed are: effects of copper, 
eddy current, hysteresis and_ residual 
losses in magnetic materials as they per- 
tain to inductor design. Ferroxcube Cor- 
poration of America. 

e No. 98, Reader 












SEALS—One hundred-page Catalog 10 
gives complete information on the Klo- 
zure lines of oil and grease seals for 
bearings, and mechanical seals for rotary 
shafts. The catalog contains illustrations 


of all types of units, typical applications 
ESTER and a complete list of sizes and part 


numbers. The mechanical seals for shafts 


F i. uy Xx - C o be E wlohe : pressure type. The Garlock 


Circle No. 99, Reader Inquiry Facility, page 211 


S © L re E F TANTALYTIC CAPACITORS—Twelve- 


page reprint from the GE Review gives 
the basic information on the various elec- 
trical and chemical aspects of Tantalytic 
FAST In Soldering Action capacitors. Information will be of value 


FAST in Obtaining Wanted Results to those electronics engineers interested 
in miniaturized equipment and compo- 
nents. Text is supplemented by tabulated 
information and curves of characteristics 
and results of tests. Large Apparatus 

Kester can give you the exact percentage of flux Div., General Electric Co. 4 
‘ : . Circle No. 100, Reader Inquiry Facility, page 211 
content needed for your particular soldering operation. 
Only Kester has the proven ability to exercise this flux control! 





AUTO-TRANSFORMERS — Eight-page 


, ° ie a AIA ee : c ati e 
Kester also has the greatest selection of Flux-Core —— a 2 le er a _ 
oy ee , ; . ‘ariac line ‘ontinuously variable auto- 
Solders ... Acid, “‘A”’, Nosput, Knorust, Plxstic R ee ee ee 
P ’ ¢ KOSiN, transformers. Each unit is pictured and 


“Resin-Five”, “44” Resin and described, and there is a full-page table 

others in a wide range of diameters on how to select the proper unit for 
and impurity free alloys. given conditions. General Radio Co. 

Circle No. 101, Reader Inquiry Facility, page 211. 


a3 0451 ELECTRONIC FOLLOWER -— Four- 


KESTER SOLDER COMPANY SOLDER page bulletin GEA-5660 describes an 
4209 Wrightwood Ave., Chi 39 electronic contour follower system for 
ee eee ee machining irregular shaped parts. The 
publication covers one-, two- and three- 









Newark 5, New Jersey @ Brantford, Canada 
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still on the 
drawing 


yi 


board?... 


.»e NOW is the time for 


Yes, drawing board time is Sirvene time if your 
new product will require diaphragms, boots, gas- 
kets or other critical pliable parts of unusual or 
intricate design. Many a seemingly “‘impossible”’ 
critical parts problem . . . completely different in 
physical properties and operational characteris- 
tics .. . has been satisfactorily solved by Sirvene 
through early C/R cooperative research and en- 
gineering. 

Sirvene is the name for Chicago Rawhide’s 
scientifically compounded elastomers (synthetic 
rubber) which withstand extreme heat or cold, dry- 
ness or excessive moisture, oil, water, chemicals or 
any other conditions where ordinary pliables fail. 
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Whatever your need, Sirvene research and en- 
gineering will create a special design, develop a 
new compound, then mass-produce the necessary 
part to your specifications with micrometric ac- 
curacy. You'll have the exact degree of flexibility, 
hardness, resistance to temperatures, fluids, gases, 
abrasion and wear, or other qualities you may 
require. 

On land, sea and air, Sirvene is serving in thou- 
sands of critical and difficult situations. It can 
do the same for you. 


CHICAGO RAWHIDE MANUFACTURING CO. 


1267 Elston Avenue Chicago 22, Mlinois 


The cooperative research and engineering services which C/R has pro- 
vided in producing special Sirvene synthetic rubber parts for leading 
manufacturers, are also available to you. We will be pleased to send you 
any further information you wish. Brochure on request. 
















Atm : 
s/f P V1, rs’ PERFECT Cys) : Representatives in These Principal Cities 
LZ 
Mechani = Ok Seals eo 5 Boston @ New York © Syracuse 
-" toetine Sapa . . <n Philadelphia @ Pittsburgh ¢ Cincinnati 
ts, diaphragms, packings C/R seals are used in more motor @ 


vehicles, farm implements and in- Cleveland ¢ Detroit ¢ Peoria ¢ Minneapolis 


dustrial machines than any other 7 Kansas City © Houston e Los Angeles 
shaft-type sealing device. San Francisco 


and other products give de- 
pendable service under diffi- 
cult Operating conditions. 
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INDUSTRIAL FOREST 


MOSINEE PAPER MILLS CO 
MOSINEE, WIS 


FORESTRY PRACTICES ENDORSED BY 


WISCONSIN CONSERVATION DEPT 

















































































Many Industrial Products Start Here 


Mosinee “fibres that work for industry” 
depend upon a reforestation program 


which not only assures trees for the future 








but protects our forests today. Mosinee 


Industrial Forests, augmented by aid in 





planting waste land, make raw material 








supply secure and ever-growing. From 





seedlings to technically controlled papers, 
MOSINEE safeguards every step in the 



















process of making Mosinee Fibres that 














work for industry. 











MOSINEE PAPER MILLS CO., Mosinee, Wis. 


MOSINEE 


makes fibres work for industry 





























dimension tracer control systems tor 
use on lathes, boring mills, milling ma. 
chines, drilling machines and ete 
Through text and illustration each sys. 
tem is described. General Electric Co. 

No. 102, Reader Inquiry Facility, pa 1 


MEASURING EQUIPMENT — Catalog 
GEC-1016 in 80 pages summarizes under 
one cover all of the company’s testing 
and measuring equipment for laboratory 
and production line use. The catalog 
serves as a reference to apparatus avail- 
able and contains over 150 photographs 
and diagrams. General Electric Co, 
e No. 103, Ré 


METAL POWDER BEARINGS—Gen- 
eral characteristics of Gramix lubricant- 
impregnated bronze powder bearings are 
described, together with design factors, 
dimensional tolerances and methods of 
assembly. The bulk of the 266-page book 
is devoted to progressive size listings of 
sleeve bearings, bushings and_ special 
bearings for which dies are available. 
The United States Graphite Co. 
>» No. 104, Re ry fF t 


ELECTRIC BRUSH HOLDERS—Conm- 
plete dimensional data on wrought Ever- 
dur or brass box-type brush holders for 
industrial, crane, mill, mine and railway 
motors are given in illustrated 50-page 
catalog. Brush holders are made with 
two spring adjustments notched arm 
type and patented capstan stud. Con- 
troller brushes are also listed. D. B. 
Flower Mfg. Co. 

rcle No. 105, Re 


Feature Article 
REPRINTS 


‘ELECTED feature articles from each 
S issue of ELECTRICAL MANUFACTUR- 
ING are reprinted in complete form for 
convenient filing and to avoid mutilating 
copies of the issue. Any qualified reader 
may secure, without charge, single copies 
of any new or previously announced title 
still available. Use the Reader Inquiry 
Facility on page 211 of this issue, or 
address a company letterhead request to 





J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Note that each reprint described below 
carries a key number which is repeated 
in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
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Bogue Magnetic Amplifiers 
for 
PRECISION CURRENT 
CONTROL WITHOUT 
MOVING PARTS 


Bogue Power Supplies 
for 
CONTROLLED CURRENT & 
VOLTAGE — OUTPUT REGULATED 
TO 1%, LESS THAN 1% RIPPLE 


magenta 
| 
j 
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Bogue Control Panels 


for 
ALL TYPES OF PRECISION 
AUTOMATIC PROCESS 
AND ELECTRIC CONTROL 


JANUARY 1952 


Bogue DC Generators 
for 
LOW RIPPLE 
PRACTICALLY PURE 
DC CURRENT 


Bogue 400 Cycle Power 
for 
LABORATORY e PRODUCTION 
TESTING OF 
ELECTRONIC EQUIPMENT 


Bogue Motor Alternators 
for 
CONVERTING DC POWER 
TO SPECIFIED FREQUENCIES 
OF ALTERNATING CURRENT 
























































These new Barrymounts provide the 
aircraft and electronic engineer with 
a vibration isolator designed to meet 
the unusual temperature and envi- 
ronmental conditions encountered in 
high-altitude, high-speed flight. Em- 
ploying no organic materials, these 
mountings are not subject to tem- 
perature influences that may affect 
the performance of other mountings. 

ALL-METL Barrymounts offer a 
wide load range with uniform per- 
formance. They have a natural fre- 
quency of about 7% cycles per second, 
with low horizontal stiffness for maxi- 
mum isolation of horizontal vibration. 
Transmissibility at resonance is only 
4%. There is no snubber contact nor 
resonance carry-over when ALL- 
METL Barrymounts are vibrated at 
government-specified amplitudes. 

These mountings are designed espe- 
cially for unusual military condi- 
tions. They meet the vibration re- 
quirement of JAN-C-172A, MIL-E- 
5272 (USAF), and MIL-T-5422 
(BuAer). For details of sizes, ranges, 
and construction of unit mounts and 
bases using ALL-METL  Barry- 
mounts, see catalog 509. 


FREE CATALOGS 


























502 — Air-damped Barrymounts for 
aircraft service; also mounting 
bases and instrument mountings. 

@ 509 —ALL-METL Barrymounts and 
mounting bases for unusual air- 
borne applications. 

@ 504 — Shock mounts and vibra- 
tion isolators for marine, mobile, 
and industrial uses. 

@ 607 — How to cut maintenance 
costs by using Barrymounts with 

punch presses. 

















See our advertisement in Slostronts Buyer's Guide pages 240-241 


SHOCK and VIBRATION NEWS 


ie BARRYMOUNTS FOR ASSURED CONTROL OF SHOCK AND VIBRATION 


NEW ALL-METL 
BARRYMOUNTS 


for Unusual Airborne 
Applications 


*““RUGGEDIZED” 
BARRYMOUNTS AND 
MOUNTING BASES 


Now Available to Meet Shock 
Requirements of AN-E-19 


Barry vibration isolators and 
mounting bases are now available 
in “ruggedized” construction, to with- 
stand the severe shocks of arrested 
landings in aircraft carrier service 
and of crash landings. These units 
are tested to meet the shock-test re- 
quirements of Specification AN-E-19, 
for the equipment sizes listed in 
JAN-C-172A. 





‘“‘Ruggedized’’ Barrymounts are 
available in both the air-damped type 
and the ALL-METL type. - Air- 
damped Type 770R covers load ranges 
between % lb. and 9 lbs. Air-damped 
Type 780R covers load ranges be- 
tween 4 Ibs. and 35 lbs. ALL-METL 
Type 6600R covers load ranges be- 
tween 4 lbs. and 35 lbs. Type M-112R 
covers ranges between 2.and 10 lbs. 


f ? 
' 
i 
' 





ro 


‘“‘Ruggedized’’ mounting , bases, 
equipped with Barrymounts of the 
above types, are available in stand- 
ard JAN sizes (JAN-C-172A) and 
in special sizes to meet customers’ 
requirements. A conspicuous advan- 
tage of these “ruggedized” Barry 
bases is the gain in strength of the 
base framework itself — beyond JAN 
requirements — achieved with very 
little increase in weight for loads 
up to 60 lbs. by design modification 
of standard JAN bases. For greater 
loads, the “ruggedized’”’ Barry bases 
are of stainless steel instead of 
aluminum. Write for data sheet. 

































limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be filled. 


Six New Titles Announced 


One feature article from the November 
issue, three from December and an addi- 
tional supply for two popular titles first 
offered a year ago are now ready for 
distribution. Requests for these reprints, 
listed first below, should be made 
promptly since the supply is limited. 


Thermal Overcurrent Relays for Motor 
Protection, December 1951, 8 pages. 
How new designs with alterable trip- 
ping time more precisely match motor 
heating characteristics under all ser- 
vice conditions. (114) 


Critical Evaluation of Potentiometers, 
December 1951, 8 pages. Survey of 
commercial, precision and special-pur- 
pose types; analysis of requirements 
for designed-in service. (121) 


Engineering Salary Standards, December 
1951, 4 pages. Part HI of a staff sur- 
vey examining the causes of engi- 
neering manpower shortage. (See No. 
136 for reprint of earlier articles.) (135) 


Improved Components and Materials for 
Reliable Electronic Equipment, No- 
vember 1951, 12 pages. Report of the 
Signal Corps research program on com- 
pleted, current and planned projects. 


(138) 


Hermetically Sealed Components for In- 
dustrial Control, July 1950, 8 pages. 
(Reissue.) Complete survey of sealed 
and evacuated or gas-filled components 
designed to prevent failure caused by 
climatic conditions common to indus- 
trial equipment. (115) 


Movable-Electrode Transducer in Dy- 
namic Balancing, July 1951, 
(Reissue.) Electron tube with an elas- 
tically mounted plate measures dis- 
placement; linear and phase-sensitive 
amplifiers operate meters showing mag- 
nitude and position of unbalance. (118) 


8 pages. 


Earlier Titles Available 


For many of the reprints announced 
earlier, the initial print run has been 
distributed and no more copies can be 
supplied. Only those titles listed below 
are still available as this issue goes to 
press, and quantities in some instances 
are low. 


Trend Is to Smaller, Lighter Thermostats, 
November 1951, 12 pages. Staff sur- 
vey of sources of supply and _ types 
available; military needs for hermeti- 
cally sealed miniatures are being re- 
flected in commercial types. (129) 


Engineering Manpower Shortage, October 
and November 1951, 8 pages. Com- 
bined reprint of the two articles pre- 
sents data on long-term aspects and a 
program looking to a solution; survey 
of the field covered by ELECTRICAL 
MANUFACTURING discloses need for 
engineers and methods being employed 
to meet the need. (136) 


Advanced Developments in Metallic Rec- 
tifiers, October 1951, 12 pages. How 
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MOST TANGLES 
CAN BE UNRAVELED 


Despite today’s cross-currents of restrictions, allocations, priorities and other 





regulations, we are doing our bit to help many manufacturers in defense and 





defense-supporting work untangle their steel problems and maintain their 





production schedules. Boil down your problem to its least essentials, and then 





put it up to us. We may be able to surprise you favorably. 







' Silicon (Electrical Sheets) 
Superior Hot Rolled Acid Pickled 
specializes Galvanized 
—_ Galvannealed 
a: Long Terne 






Mill Limits 6 to 30 gauge * Widths up to 48”— Lengths up to 144” 







Superior Sheet Steel 


DIVISION 










me ee THE PARKERSBURG STEEL COMPANY 


Look to Superior Louisville, Ohio 


for Superior Quality S 
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Saves Critical Material—Saves Space 


The Alden Convenience 
AC Outlets 


Here are the smallest, most rugged 
UL approved outlets available. Now 
you can have outlets where never 
before possible because these ultra 
compact outlets fit where ordinary 
models are too bulky or impractical. 












































W2ACE 
This is the standard FEATURES 
— anal the most widely used 
~ — Single mounting plate re ‘ a. . * 
Solder tabs--UL | Lhe Alden 402AC Series take an absolute mini- 
ipproved. mum of space (only 1144” mounting centers and 
102ACF ”" . . 
less than 1” behind the mounting panel) and, 





























For use where special 



































» Came ruggedness is required | COMpared to any other outlet, they take an 
a Double mounting | ahsolute minimum of critical material. 
plate — Solder tabs — 1" ° ° . . r 
: UL approved. The production design is perfect for fast as- 
sO2ACFI sembly. Just eyelet, rivet or screw right to 
For extra fast produc . F - eanie neoleotec . . 
aa re a ae cs ce panel Vo special brackets or tools 
© at elements — has leads | necessary. Easily accessible tabs or leads allow 
- ee oe simple. rapid soldering to other elements no 
oubie mounting e , . . 
plate. UL approved. screw terminal to fuss with. 

















Write Dept. PD for free samples and quotes — today. 


ke fitpen Praopucts Company 


125 North Main St., Brockton 64, Mass. 
























































































Because they combine exceptional pounds to function both as a shield 
resiliency with good conductivity, and as a seal. 

Metex Electronic Products made of Applications in which ‘Electronic 
knitted wire mesh offer an unusually Weather Strips” have already proved 
effective means of sealing and shield- their eftectiveness include pulse modu- 
ing a wide variety of types of elec- ator shields, wave-guide choke-flange 
tronic equipment. gaskets, replacement of beryllium- 
As closures for sheet metal cabinets, copper fingers and springs on TR and 
for instance, the resiliency of “Metex” ATR tubes. 

assures positive conductive contact at We will be glad to put our experience 
every point between cover and cabinet at your disposal. A letter to Mr. 
—eliminating costly machining for R. L. Hartwell, outlining your 
close tolerances. Metex Gaskets also problem, will receive immediate study. 
assure resilient metal-to-metal For preliminary information, 
contact between flanges, and can ante write for bulletin “Metex ‘Elec- 
be combined with rubber com- ae ‘aed 





















































































































649 EAST FIRST AVENUE, ROSELLE, N. J. 








requirements of industry and armed 
services are being met for components 
with improved performance and sta- 
bility, wider temperature range and 
substantial size reduction. (133) 


Silicone Rubber Tape for Heavy-Duty 
Motor Insulation, October 1951. 8 
pages. Applications data and properties 
for a semi-vulcanized tape that can 
be used over a wide temperature range, 


(140) 


Eliminating Radio Interference, October 
1951, 8 pages. How radiation is pro- 
duced by r-f power equipment; design 
steps to take in reducing radiation in 
conformity with FCC regulations; test 
methods and equipment. (107) 


Specifications for Electrodeposited Coat- 
ings, September 1951, 8 pages. An 
analysis of the varied plating stand- 
ards in common use brings order to a 
confusing situation. (110) 


Dual-Element Fuses for Motor Protec- 
tion, September 1951, 8 pages. Time- 
lag and current-limiting characteristics 
obtainable, and design procedure for 
selecting ratings. (113) 


Electrical Properties of Glass-Fiber Pa- 
per, August 1951, 8 pages. Properties 
evaluated for an insulating material 
of exceptional electrical and thermal 
stability. (137) 


Effect of Voltage Spreads on Motors and 
Control, August 1951, 8 pages. In 
selecting motor and control compo- 
nents actual fluctuations rather than 
nominal system voltages must be em- 

ployed. (127) 





Vacuum Tube Sockets for Industrial 
Equipment, July 1951, 8 pages. Types 
available for low loss, reduced leak- 
age, resistance to vibration, humidity 
and repeated replacement; design sug- 
gestions in selecting sockets for com- 
mercial and industrial uses. (112) 





Fhp Induction Motors Made in NEMA 
Standard Frames, July 1951, 8 pages. 
An analysis of horsepower assignments 
made by the manufacturers to frac- 
tional-horsepower motors built — to 
NEMA frames 42, 48, 56 and 66, in 
accordance with standard methods of 
rating; table lists manufacturers and 
construction details. (122) 


A Practical Approach to Color in Design, 
July 1951, 12 pages. Why and how 
color is specified in design of business 
machines, appliances, instruments and 
industrial equipment; Armed Services 
developments in functional use of 


color. (126) 


Corona Suppression Methods, June 1951, 
4 pages. Basic mechanism of corona 
present in all high-voltage circuits, and 
three methods for preventing it. (131) 


Oiltight Wiring Systems Are Possible, 
June 1951, 12 pages. Problems involved 
in improvising with building construc- 
tion materials to meet current stand- 
ards for machinery wiring. (111) 


Fixed Capacitors for Electronic Circuits, 
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electric motors 


are hacked Four up-to-the-minute plants, utilizing the accumulated engineer- 


ing and manufacturing experience of seven generations to produce 


re ae a ck ; the finest type electrical equipment, that’s ACEC—Ateliers de 
MARCINE : es hy 10 Years Constructions Electriques de Charleroi, of Belgium. 
oe 6 And world-famous ACEC motors—from 34 to 200 hp.—are now 


* s 
Designing & immediately available to American customers from warehouse stocks 


in the United States. 


F ' 1 Conforming strictly to NEMA FRAMES AND SPECIFICA- 
ngineering TIONS, these 1-phase and 3-phase motors are not only products of 
long experience and scientific research, but of extreme care in 

Fy erience manufacture and close attention to mechanical precision. They are 
p built to give every possible satisfaction in service ... to uphold the 
world-wide reputation for excellence that ACEC equipment has 


plus established. 


Branches and representatives of ACEC are located throughout 


4 Modern 50 countries, and service in the United States is available from 232 
DISTRIBUTORS AND SERVICE SHOPS across the nation. 


a t Whatever your electric motor requirements, write, wire, or 

all S telephone the nearest ACEC office or representative—or communi- 
cate with us directly in New York. Inquiries and orders receive 
prompt attention. 


HERSTAL 


NOW ON HAND 
wneninte 


——, i \’ Integral Horsepower Electric Motors— 
pervert a , | ” 34 to 200 hp. 


FULLY GUARANTEED 


from ye * 4 Available in the following types: 
NEW YORK ‘ Poy Open Drip Proof Motors 
CHICAGO of Totally Enclosed Fan Cooled 
’ | Motors 
KANSAS CITY 


Pump Motors: 
NEW ORLEANS Style ““C’’ Face Mounted 


DALLAS AND ecg Style ““P” Vertical Solid Shaft 
Vertical Hollow Shaft 

LOS ANGELES Adjustable Speed Schrage Motors 

Warehouses 


MOTORS EXCEEDING 200 HP. BUILT TO ORDER 
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IT TAKES MORE THAN MACHINES May 1951, 8 pages. Trends in develop. 


ment of improved capacitors, and de- 
ign factors i ‘lecti f » foo 
T0 MAKE 6000 COLD-FORGED PARTS! me actors in selection of the ian 


Protective Controls for Low-Voltage In- 

dustrial Motors, May 1951, 12 pages, 

Functions of circuit breakers and cur- 

rent-limiting fuses in protecting motor 

. branch-circuit and controller. (130) 





Thermal Insulating Materials, May 195], 
12 pages. Staff survey of standard and 
experimental materials covering serv- 
ice conditions, tolerances, effectiveness, 
cost and availability. (139) 


Military Specifications Controlling Plas- 
tics Dielectrics, April 1951, 8 pages. 
Specifications for materials essential in 
electrical and electronic equipment; 
why and how developed, and where 


applied. (106) 


Report on Dielectric Research, February 
1951, 12 pages. 1951 conference em- 
phasizes practical developments, and 
challenges need for fungus protection. 


(108) 





Electric Drives with Speed Control, De- 
cember 1950, January, February 1951, 
20 pages, combined reprint. Broad 
survey of all types; flexibility, range, 
speed regulation, type of power supply, 

relative complexity, cost; also, discus- 

sion of matching drive to load. (125) 


A. N. SCREWS | Fluorocarbon  Resins—Properties and 


Applications Appraised. Reissue of 


THREAD -CUTTERS | combined reprint, August and Sep- 










tember 1950, 20 pages. New class of 

SHEET METAL | iaamaueanens "aie, chemiedla 

nonreactive materials of high dielec- 

PHILLIPS HEAD aa ce Part I si ee the aul 

5 TA rd DA R D . erties of these new resins; Part II 
SEMS discusses specific applications. (123) 




















Molding Glass-Reinforced Plastics; Boro- 
carbon Resistors; Organ-boron High- 
Temperature Resins. Combined re- 
print of three popular “Design Trends” 


2¢Camcar 


articles from recent issues. (132) 
@ You might as well have the wrong part as one that doesn't fit. 
CAMCAR Parts and Fasteners are made exact to suit your 
requirements — tolerances, strength, design. We do this be- \ THEN the remaining supply for a 
cause we have a Special Tooling Department whose business title appears to be insufficient to 


meet the expected number of requests 
for another month, it is withdrawn from 
the listing in this department and no 

: a "0 longer offered through the Reader In- 
When you want Special Parts or Fasteners held within “Tenths”, cuky Deaiiey, & lc Sbesk ot tines 
anticipate the actual number of requests 
If you haven't already learned that CAMCAR does this, we that will be received, and in a few in- 
stances a modest supply has remained at 
the conclusion of the listing. For the 
following reprints previously included in 
this department, letterhead requests will 
When you need Fasteners or Special Metal Parts... be filled as long as the supply lasts. 


is to “know how” to produce close tolerances, stress-free 
structure and intricate design. 


CAMCAR technicians can supply them to your inspection standards. 


would like to show you. Send us an order for proof. 








Telephone 5-9451 or Teletype RK-53 V-Belt Drives for Adjustable Speeds, 
January 1950, 8 pages. Advantages 
- SCREW & MFG. CORP and limitations of designed-in types. 


Progress in Synthetic Mica, March 1950, 
602 Eighteenth Avenue, Rockford, Illinois 8 pages. Report on research projects 










aimed at commercial production. 


“Production-Designed FOR YOUR ASSEMBLY LINE” What is a “50 C” Motor, July 1950, 8 
pages. Fundamental interpretation of 
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multi-purpose 


MICROTESTERS 


STAY ACCURATE! 


Here are quality microtesters priced low . . . compact, 
handy, on-the-spot test instruments that give you reli- 
able, accurate readings in the field—in the laboratory— 
in the production plant . . . everything from testing 
doorbell circuits to experimental DC circuits. If you 
want the best combination of versatility and everyday 
measurements — specify Simpson Microtesters! 

These instruments are 3”x57/"x2V/,” — weigh 114 to 11/y lbs. — 
shipping weight, 3 lbs. Prices shown are dealer's net. Except 
where otherwise indicated test leads with prods or test leads with 
alligator clips and insulated sleeves are $1.25 extra. 


SIMPSON ELECTRIC COMPANY 


5200 W. Kinzie Street * Chicago 44, Illinois 
Phone: COlumbus 1-1221 
In Canada: Bach-Simpson, Ltd., London, Ont. 


turn erowne Aovenriting f— Rx1000 


AC AMMETER ea tel 


Model 370 . 
y RxliOOK 






OHMMETER 


























































(With self-con- Model 372 
tained current RANGES : 
transformer) 
(For use on 60 0-500 ohms {5 ohms center) 
cycles) 0-5000 ohms (50 ohms center) 
0-50,000 ohms (500 ohms center) 
a. 5 0-500,000 ohms (5000 ohms center) 
a 5 .. 10. 0-5 Meg. (50,000 ohms center) M re) ny) % 
ae sted ‘ 0-50 Meg. (500,000 ohms center) is ad 


Price $19.95 Complete with Test Leads... $25.50 


DC MILLIAMMETER 





DC MICROAMMETER 

























































Model 371 Model 373 Model 374 Model 375 
RANGES: RANGES: RANGES: (Seif- 
0-150, 0-300, 0-1, 5, 10, 25, 0-50, 100, Contained) 
0-600 voits. 50, 100, 250, 250, 500, RANGES 
Price $18.40 0-1000 MA. 1000 Micro- 6:1, 2.47%. 

Price $19.95 amps. 10, 25 Amps. 
Price $23.00 Price $19.95 













AC VOLTMETER DC VOLTMETER AC MILLIAMMETER BATTERY TESTER 
Model 379 





















































































Model 376 377 
(R ee t oc Model 378 Price, includ- 
ectifier Type esistance : ‘ie. Moar 
1000 ohms per 1000 ohms per ae ca — 
voit) volt) ained curren mi ee 
transformer) ORUGI— 
RANGES: RANGES: $23.70 
0-5, 10, 25, 0-3, 2.5. 3, RANGES: ‘ . é 
50, 100, 250, 10, 25, 50 0-5, 25, 100, eatherette 
500, 1000 AC 100, 250, 500, 250, 1000 MA: covered Car- 
gst: ' 1000 DC Volts. Price $22.60 a Case, 
with compart- 
Price $19.95 Price $19.95 ae 


Price $5.00 
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Fastener Problem 


of the Month 


FASTENING GEARS JANUARY, 1952 
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COTTER PIN 


PROBLEM — In designing a gear assembly for a new trans- 
mission, or a gear reduction unit, designers encounter the 
age-old problem: How to securely fasten gears to the end 
of shafts. The gear must be fixed firmly and accurately in 
place, so operating vibration and repeated impact loadings 
will not shake the fastener and the gear out of position. A 
castellated nut and cotter pin used to be the only answer. 
But this method does not assure accurate adjustment or easy 
maintenance. 
ELASTIC STOP NUT 


SOLUTION — At the suggestion of ESNA engineers, 
the designers decided to fasten this gear by means of a 
standard vibration-proof Elastic Stop Nut. This nut is 
simply wrenched into position with no extra steps for 
locking and adjusting. There is no need to match a hole 
in the shaft with cotter-pin hole—no danger of cotter 
pin pieces flying into the gears. And Elastic Stop Nuts 
remain just as secure when immersed in oil and ex- 
posed to operating temperatures up to 250°F. 





YOUR FASTENER PROBLEM may have a solution 
as easy as this simple hex-nut application, or it may re- 
quire one of the special types of Elastic Stop Nuts. 
But—if it involves vibration—don't hesitate to call in 
your nearest engineer, or mail the coupon to Elastic 
Stop Nut Corporation of America, 2330 Vauxhall 
Road, Union, New Jersey. 





Dept. NI-122 
Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


Please send me the following free information 


[] Elastic Stop Nut Bulletins [] Rollpin samples and booklet 
[-] AN-ESNA Conversion Chart (] Here is a drawing of our product 


What vibration-proof fastener would you suggest? 








Name - Title = ——— 
Company— caine 
Address. - ain - contents State_ 





motor temperature ratings. 


Cold Rolled Electrical Strip, August 
1950, 8 pages. Continuous strip ma- 
terial substituted for hot-rolled silicon 
sheets. 


Safeguards for Safety in Electrical Prod- 
uct Design, October 1950, 12 pages, 
Where, why and what safeguards are 
required. 


Teaming Up With the Defense Agencies, 
October 1950, 8 pages. Who handles 
what in research, standards and _pro- 
curement. 


Practical Factors in Applying Organic 
Finishes, November 1950, 8 pages, 
Quality control methods and applica- 
tion techniques. 


Testing Coils for Shorted Turns, Novem- 
ber 1950, 4 pages. Production high- 
voltage test detects single-turn shorts. 


Design Limitations for Ceramic Parts, 
December 1950, 8 pages. Methods of 
fabrication and effect on tolerances. 


Design Ideas from Abroad, December 
1950, 8 pages. Ingenious and advanced 
designs in recent European develop- 
ments, 


Making Electrical Contacts Stand Up in 
Control Service, January 1951, 8 pages. 
Causes for failure; properties of con- 
tact materials tabulated. 


Reliable Electronic Equipment, January 
1951, 4 pages. Report of work done at 
ONR on both military and industrial 
equipment. 


How the Layout Panels for Motor Con- 
trols and Wiring of Panels for Motor 
Controls, January and February 1951, 
12 pages. Combined reprint covers 
panel design, selection of components 
and wiring. 


Practicability of Powder Metallurgy, Feb- 
ruary 1951, 8 pages. Comparative cost 
factors tabulated for six fabricating 
methods. 


Fuses vs Circuit Breakers, February 1951, 
4 pages. Motor protection require- 
ments analyzed; selection chart for 
protective devices. 


Relay Circuit Ideas from Miniature Train 
Control, March 1951, 4 pages. Four 
selective control functions with power 
line control. 


Crystal Rectifier Performance Evaluated, 
March 1951, 8 pages. Germanium 
diodes compared with thermionic and 
metallic rectifiers. 


Gaging and Sorting Electronically, March 
1951, 4 pages. Measuring heads and 
electronic circuits for automatic classi- 
fication. 


Developments in High-Temperature Met- 
als and Ceramics, March 1951, 8 
pages. Electrical and mechanical prop- 
erties for materials used between 1000 
and 2500 C. 


Insulation Resistance of Thermosetting 
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FEDERA| 


seamless tubing 






save money in 
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PROMPT DELIVERY 


Our six plants produce sleeve bearings in all designs and sizes; cast 
bronze bushings; rolled split-type bushings; bi-metallic rolled bushings; 
washers; spacer tubes; precision bronze parts and bronze bars. 


FEDERAL-MOGUL CORPORATION - 11063SHOEMAKER + DETROIT 13, MICHIGAN 
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The Jamesway “Universal” 
is known to the poultry world as THE battery brooder— 
for starting, holding, brooding and displaying chicks and 
growing fowl. Poultrymen demand—and get—easy clean- 
ing, handling and feeding and provisions for preventing 
crowding at feed troughs and fouling of feed. The heart of 
the “Universal” Brooder’s successful operation, however, 
is the 16” x 42” heating pad which is controlled by a 
Chace Thermostatic Bimetal Element. 















































When the heat pad is plugged in, the long coiled 
wire element heats up and the req signal light goes on. 
The thermostatic bimetal element “A” is mounted so as 
to contact the plunger in the switchbox "B’”. As the heating 
element heats up, the increasing ambient temperature 
causes the thermostatic bimetal to deflect toward the low 
responsive side, against the switch plunger. As the ambient 
temperature rises, the pressure against the switch increases 
until the circuit to the element and light is broken. The 
temperature then decreases, the bimetal releases the pres- 
sure on the switch and the circuit is re-established. The cycle 
continues, the length of the cycle being regulated by an 
adjusting screw ‘C"; turning the screw clockwise swings the 
switch away from the bimetal thus lengthening the heat 
period, while counter-clockwise adjustment moves the 
switch closer and reduces the volume of heat. 

























































































The James Mfg. Co. fabricates its element from 
Chace #2400 strip. Chace offers 29 types of thermostatic 
bimetal in strip, random coils and complete elements 
fabricated and assembled from customers’ prints. We also 
offer the consultation of our highly expert Applications 
Engineers who will assist you in the development of your 
own temperature actuated device. Write for your copy of 
our 64-page guide to the selection and designing of 
thermostatic bimetal elements. 


W. M. CHACE CO. 












































Theunostalic Bimetal 


te iS ae See ae ee ee 











A Product of the 
James Mfg. Co. 
Fort Atkinson, Wis. 





Laminates, March 1951, 8 pages. Ef- 
fect of humidity and temperature on 
electrical properties of standard grades, 


More Power Out of the Same Motor 
Frame Size, April 1951, 4 pages. How 
forced ventilation and new coil design 

increased rating for mine motor. 


Electrolytic Corrosion Tests in Pressure- 
Sensitive Tapes, April 1951, 8 pages, 
Several test methods discussed; cor- 

rosion-current method preferred. 












Bulk quantities (five or more) of any 
reprint listed here for which a supply is 
still available may be obtained at the 
following prices per copy on orders ac- 
companied by remittance: 


Quantity Number of pages in reprint 


ordered 4to8 12 16 or more 









$0.50 $0.60 $0.70 
10 0.35 0.45 0.55 
25 0.30 0.40 0.50 


0.25 0.35 0.45 
As a special service to librarians to 
whom ELrectricAL MANUFACTURING. is 
addressed, a maximum of four copies of 
any one title will be supplied without 
charge. Quantities of five or more sup- 
plied at the price schedule above. 


Combined Reprint on 
Magnetic Amplifiers 


ee for each reprint in the se- 
ries issued during 1951 on Applying 
Magnetic Amplifiers quickly exhausted 
the supply. In response to repeated re- 
quests this series has been reprinted in 
one 40-page booklet which combines all 
four of the series by Dornhoefer and 
Krummenacher plus three other related 
articles. 

Single copies will be supplied at $1.50 
each on orders accompanied by remit- 
tance. For orders of two or more, prices 
per copy will be less, to encourage 
grouping of orders to save handling ex- 
pense. Prices per copy are: 


Number of Copies Price per Copy 
1 $1.50 
2 to 4 1.25 
5 1.15 
10 1.10 
25 or more 1.00 


All orders must be accompanied by re- 
mittance, and to identify the reprint 
the order should call for “Magnetic 
Amplifier Combined Reprint.” Address 
all orders to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


These booklets are now ready for dis- 
tribution, and orders will be filled in the 
order of receipt. When the supply is ex- 
hausted no more orders will be accepted 
and remittances will be refunded. 
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connector 
headquarters 
moves to 


CONNECTICUT 


We NORWALK 
er 


Expanding Burndy Service to You— 
new home for Burndy executive offices; 
engineering, development, and research 
departments; accounting, advertising, 
and sales departments. 
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Burndy’s new home in Norwalk, Connecticut is the latest expansion 
in our 28-year history of steady progress—from a small beginning to 
our present 5 modern manufacturing plants in New York, California 
and Canada; a warehouse in Stamford, Connecticut; and 34 sales 
(meaning service) agencies throughout the country. 


Burndy’s consistent growth reflects the consistently superior 
performance of Burndy connectors...in joining, terminating, 
clamping, and grounding every variety of wire, cable, tube or bar 
which carries electricity. 


BURNDY 


BURNDY ENGINEERING COMPANY * NORWALK, CONNECTICUT 
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When in need of electrical 


INSULATING MATERIALS... 


Remember the BRAND name 





THE WILLIAM 


TURBO 


re 


CAMBRIC CLOTHS, 
TAPES and PAPERS 


Whatever your need — be it varnished insula- 
tion for electrically operated apparatus or 
equipment, transformers or electric power cables 
— there is a Turbo quality product to provide 
the required safeguard. The Turbo line includes: 
straight-cut and seamless-bias varnishes cambric 
and tape; splicing tapes, glass and glass coated 
materials; glass and cambric slot insulation; 
varnished kraft, coated asbestos, varnished and 
special processed papers; silicone coated as- 
bestos and treated asbestos cloth; and special 
products to meet specific applications other 
than standard. 

For complete satisfaction in mechanical and 
electrical properties with outstanding flexi- 
bility, specify and buy the Turbo brand of in- 
sulating materials. Write to- 
day for catalog information 
listing physical and electrical 
properties, colors, packaging 
and other technical data. 












AND CO., INC. 









INSULATING MATERIAL SPECIALISTS SINCE 1920 
108 VALLEY STREET, WILLIMANTIC, CONNECTICUT, U.S.A. 


TURBO Insulated Wire and Wire Markers 
Extruded Tubing ® Glass Tubing © Varnished Tubing 
Glass Sleeving * Saturated Sleeving 
Cambric Cloths © Tapes * Papers * Mica 


SALES REPRESENTATIVES IN PRINCIPAL CITIES 


Associations 
and Societies 





Oil Engineering Executive 
Elected ASME President 


Reginald J. S. Pigott, director of the 
engineering division, Gulf Research and 
Development Co., Pittsburgh, has been 
elected president of the American Soci- 
ety of Mechanical Engineers for 1952. 
He took office following the annual 
meeting of the society in Atlantic City 
on November 30th. Four regional vice 
presidents were also elected; Willis F, 
Thompson, chief mechanical engineer, 
Westcott & Mapes, Inc., New Haven, 
Conn.; Ermest H. Hanhart, consulting 
mechanical engineer, Baltimore, Md.; 
Ernest S. Theiss, assistant chief engi- 
neer, Davey Compressor Co., Kent, 
Ohio, and Samuel H. Graf (Reelection), 
director, Engineering Experimental Sta- 
tion, Oregon State College, Corvallis, 
Ore. 


SMPTE Elect New Officers 


Peter Mole, president of the Society 
of Motion Picture & Television Engi- 
neers announced the election of the fol- 
lowing officers of the Society to serve 
two-year terms beginning January i: 
Engineering vice president, Fred_ T. 
Bowditch, National Carbon Div. of 
Union Carbide and Carbon Co., Cleve- 
land (reelected); financial vice president, 
Frank E. Cahill, Jr., Warner Bros. Cir- 
cuit Management Corp., N.Y.; treasurer, 
Barton Kreuzer, RCA Engineering Prod- 
ucts Dept., Radio Corp. of America, 
Camden, N.J. 


IRE Elects Officers 


Dr. Donald B. Sinclair, chief engineer 
of the General Radio Co., Cambridge, 
Mass., and Harold L. Kirke, assistant 
chief engineer of the British Broadcast- 
ing System, have been elected president 
and vice president, respectively, of the 
Institute of Radio Engineers for 1952. 
Elected as directors for the 1952-1954 
term are John D. Ryder, professor and 
head of the electrical engineering de- 
partment of the University of Illinois, 
and Ernst Weber, professor and head 
of the electrical engineering department 
of the Polytechnic Institute of Brooklyn. 


ASEE Solicits Teaching Aids 


The American Society for Engineer- 
ing Education is issuing a call to indus- 
try and the professional societies for 
engineering teaching aids, which are to 
be reviewed in a forthcoming catalog. 
The first edition will cover civil, elec- 
trical, and mechanical engineering, 
mathematics, and engineering mechanics. 
Listings will be limited to motion pic- 
ture films, slides, models, charts, and 
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Looking for 


accuracy 
aud 


economy in 
temperature 
control ? 


© Uanportant Reference Data 








Tuis packaged unit measures tempera- 
ture with a remote bulb thermal system, 
and electrically operates its motor-driven 
control valve to maintain temperature at 
the desired value. Valve requires no power 
from the measuring system . . . conse- 
quently the accuracy of the measuring 
system is not affected. 


Ideal for heating or cooling control appli- 
cations in ranges between 0 and 700° F., 
this self-contained controller is being de- 
signed into a great variety of equipment 








for a host of applications throughout in- 
dustry . . . featuring accurate control, 
economical operation, low initial cost, and 
easy installation. 

Send for the literature listed below. And 
call in our local engineering representative 
for a discussion of the complete line of 
Honeywell Industrial Controls . . . he is 
as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, 4466 Wayne 
Ave., Philadelphia 44, Pa. 


Honeywell 


BROWN INSTRUMENTS 
Fiat uw Covitiols. 


Write for Bulletin No. 86-2 on the Honeywell Self-Contained Temperature Controller... and for Specification Sheets on others in the complete line of Honeywell Industrial Controls. 
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The symbol of 


QUALITY and 
PERFORMANCE 


CE 
0) RN aS 


Whether it be for a delicate 


‘walkie-talkie’... or a massive 


ee Me ee OL BY 
CMHC ST MET Camis! 
produce it for you. Put your wire 


problems up to experts! 


“Wade by PLA as Fer ear 


‘*NOFLAME-COR’”/ 


a re aleL Ra aeh ale: Mee 
resisting hookup and lead 
wire that eliminates blob- 
bing relal| nicking’... in 
YOUR gauge and color 


A aT 
a) ITTTCeIY (G1) A a 


~ Branch Offices 


4 


PHILADELPHIA 
DETROIT 


DALLAS 


BRIDGEPORT CLEVELAND ih 
MINNEAPOLIS ST. LOUIS 


DENVER 


Trin ae CHICAGO 
ROCHESTER 


SEATTLE 


ATLANTA BOSTON 


LOS ANGELES SAN FRANCISCO 


exhibits. Information on such devices 
should be sent to Prof. Carl W. Muhlen- 
bruch, Chairman ASEE Committee op 
Teaching Aids, Northwestern Techno- 
logical Institute, Evanston, Ill. 

Chief purpose of the ASEE Catalog 
of Teaching Aids will be to help the 
engineering teacher choose those aids 
most suited to his particular needs. It is 
expected that the catalog will show in- 
dustry what engineering educators want 
in the way of teaching aids. What is 
needed are teaching aids that enable the 
student to grasp more quickly the fun- 
damentals of the science of engineering 
and then to apply them to the solution 
of actual problems. 


1952 Symposium on 
Quality Components 


A Symposium on Progress in Quality 
Electronic Components under sponsor- 
ship of the AIEE, IRE and RTMA with 
active support of the Research and De- 
velopment Board and other agencies of 
Department of Defense and the Na- 
tional Bureau of Standards will be held 
in Washington, D. C. on May 5, 6, and 
7,. 2052. 

This symposium will follow the pat- 
tern of the Symposium on _ Improved 
Quality Electronic Components held in 
May 1950 under same __ sponsorship. 
Again a three-day program is planned 
on quality in design and application of 
components, new fabrication techniques, 
miniaturization, ruggedization and uniti- 
zation, particularly as related to military 
equipment requirements. Speakers will 
be prominent engineers and scientists in 
the electronics field. 


Gillett Memorial Lecture Established 
by ASTM and Battelle 


The American Society for Testing Ma- 
terials in cooperation with Battelle Me- 
morial Institute has established an an- 
nual H. W. Gillett Memorial Lecture 
to commemorate Mr. Gillett, who was 
the first director of Battelle in Columbus, 
Ohio, and an active worker in ASTM. 
The first lecture is to be given at 
ASTM’s 50th Anniversary Meeting in 
New York City during the week of 
June 23rd. The subject will pertain to 
the development, testing, evaluation, 
and application of metals. 


Relay Manufacturers 
Name New Officers 


H. L. Huntsinger, manager of indus- 
trial sales for the R-B-M Division of the 
Essex Wire Corp., Logansport, Ind., has 
been named president of the National 
Association of Relay Manufacturers. R. 
T. Fisher, president of Sigma Instru- 
ments, Inc., Boston, becomes vice presi- 
dent, and J. B. Roughan, vice president, 
Price Electric Corp., Frederick, Md., 
becomes secretary-treasurer. The board 
of directors is selected from among 
company members rather than individ- 
uals. The new directorate is represented 


by Struthers-Dunn, Inc., Philadelphia; 


Allied Control Co., New York City; Au- 
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Known Everywhere for Superior Performance 


FRACTIONAL 
HORSEPOWER 
MOTORS 


Your products gain prestige 
when they are powered with Pack- 
ard fractional horsepower motors. 
The Packard motor’s name is so widely 
known—so greatly respected—that cus- 
tomers value your product more when they 
see it is Packard powered. 

For more than thirty-six years, Packard has 
specialized in the manufacture of fractional horse- 
power motors... and built an outstanding reputa- 
tion for uniformity of quality in motor products. 
Today, with greatly increased facilities for engineering 
and manufacturing, Packard can offer you more, in 

service and products, than ever before. 
So take advantage of Packard’s ability to serve you 
and your products now. Choose Packard fractional 
horsepower motors and get thoroughly dependable qual- 
ity—while you win added prestige for your product. 


Compressors « Powe 
Stokers « Furnace 8 
ers * Ventilators * : AY 
ing Machines and many of 
: eS MOTORS 
Packard Electric Division, General Motors Corporation, Warren, Ohio 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY-SIX YEARS 
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Want Sensitive Temperature Control? 
















































































SAVES COSTS and SPEEDS OUTPUT 
with UNIFORM MASS PRODUCTION 


There's no doubt about a product's temperature control . . . when 
a Mighty Mite Thermostat is built into that product to safeguard 
against burnouts and breakdowns. For then your customer gets a 
uniform, pre-set heat control, accurately calibrated at the factory. 
This standard size and operation already pays dividends to many 
manufacturers who use Mighty Mite Thermostats to gain faster 
assembly and lower unit costs! 


Enjoy These EXTRA Product Features 


Small, compact Mighty Mites and Dual Mites are uniform and easy 
to install, usually without alteration in design. Over a million instal- 
lations prove their dependability. No screws to adjust, no rivets, 
eyelets, solder or fibre. They are dust-proof, moisture-proof and 
tamper-proof. The chart shown below gives clear proof of Dual 
Mite performance under actual test. 


TEMPERATURE CALIBRATION CHART - DUAL MIGHTY MITE THERMOSTAT 
= 4 AMP. HEATER ae 110 VOLTS AC 
ptf Poo een E4598 
sece ro oT eee 
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OPERATIONAL CYCLES me ACCELERATED TEST AT 4 CYCLES PER MIN. 





An illustrated folder tells the complete story 
of Automatic Temperature Control. Send for 
your copy today. 
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CALENDAR OF MEETINGS 





Jan. 16-18—Eighth Annual Na- 
tional Technical Conference, So- 
ciety of Plastics Engineers, Inc., 
Edgewater Beach Hotel, Chicago, 








Jan. 21-25—-Winter General Meet- 
ing, American Institute of Elec. 
trical Engineers, Hotel Statler. 
New York City. 


Jan. 28-30—58th Annual Meeting, 
American Society of Heating & 
Ventilating Engineers, Statler and 
Jefferson hotels, St. Louis, Mo. 








Jan. 31-Feb. 1—First Midwinter 
Technical Meeting, American So- 
ciety for Metals, Wm. Penn Hotel, 
Pittsburgh. 





Feb. 7-9—Annual Meeting of the 
Inter-Society Color Council, Hotel 
Statler, New York City. 


Mar. 3-6—Convention, Institute of 
Radio Engineers, Waldorf-Astoria 
Hotel and Grand Central Palace, 
New York City. 


Mar. 3-7—Spring Meeting of the 
American Society for Testing Ma- 
terials, Hotel Statler, Cleveland. 


Mar. 9—Eighth Annual Confer- 
ence and Exhibition of the Na- 
tional Association of Corrosion 
Engineers, Galvez Hotel, Galves- 
ton, Tex. 


Mar. 11-14—Fifth National Plas- 
tics Exposition, sponsored by the 
Society of the Plastics Industry, 
Inc., at Convention Hall, Philadel- 
phia. 


Mar. 17-21—9th Biennial Indus- 
trial Exposition, American Society 
of Tool Engineers, Chicago Am- 
phitheatre, Chicago. 


Mar. 22-Apr. 6 — International 
Trade Fair, Navy Pier, Chicago. 


Apr. 1-4 — Packaging Exposition, 
Atlantic City Auditorium. 


Apr. 14-18—29th Exposition, Oil 
Heat Institute, Commercial Mu- 
seum, Philadelphia. 


a 


tomatic Electric Manufacturing Co. 
Mankato, Minn.; Guardian Electric Co., 
Chicago; Price Electric Corp., Frederick, 
Md.; Leach Relay Co., Los Angeles, 
Calif.; and Potter and Brumfield Manu- 
facturing Co., Princeton, Ind. 





Centennial of Engineering 


The Centennial of Engineering will be 
held in Chicago in 1952 from July 1 to 


September 30 and promises to be one of 
the most important demonstrations of 
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The SELENIUM RECTIFIER DIVISION of 
Federal Telephone and Radio Corporation 


Offers its Outstanding Engineering 
and Manufacturing Facilities to 


GOVERNMENT CONTRACTORS 


Federal has years of experience 
in meeting military specifications 


‘ie Selenium Rectifier Division of Federal—the nation’s headquarters 

for selenium rectifiers—is ready to serve you with start-to-finish produc- 

tion of power supplies, battery chargers, voltage regulators, engine FIR 3414-AS 

starters, cathodic protection and other units—compact, rugged, quiet, Seenaidiiies Hibied DESIGNED Ground Aircraft 

dependable power equipments designed for any DC output. Selenium Rectifier AND Power Supply 
Federal knows selenium rectifiers. Federal has unmatched power con- eas 

version experience ... an experience backed by years of successfully 

meeting the rigid requirements of contracts for military equipments. 

And Federal has the capacity to deliver your orders—when you want 

them! 


Mail us your specifications today! Write to Dept. E-816. 


America’s Oldest and Largest pre 9146-88 FTIR 3141-CS-03 


Manufacturer of Selenium Rectifiers” Aircraft Power Clip-in Voltage 
Supply Regulator 


als 


FEDERAL TELECOMMUNICATION LABORA- 
TORIES, Nutley, N.J.....aunit of 100 KINGSLAND ROAD CLIFTON, NEW JERSEY 


&T’s world-wi : 7 
eeedarueeinaes In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q, 


Export Distributors: International Standard Electric Corp., 67 Broad St., N.Y. 


JANUARY 1952 










































































































® Here is an entirely new line of MARCO Fractional Horse- 
power Motors designed to give your product that extra 
. en. Power essential in so many units. These new Permanent 
Aircraft Components © ‘ 
oa Split Capacitor Motors are engineered and manufactured 
a, = ° es 
. ree =] with the same care and precision of other Marco Motors. 
WR HE at You will get the same fine performance tailored to your 
Li | “ ] . ° 
M | E 4 | particular requirements. 
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MARCO Permanent Split Capacitor Motors are available 
in totally enclosed or open designs with 60 cycle speeds 
from 850 rpm to 3450 rpm; ball or sleeve bearings; 1/30 
TN H.P. to 1/4 H.P. Voltages are 110 or 220 for 25, 50 
=> and 60 cycle. These motors can be supplied in either 
standard or Tri-Motor designs to operate at a single speed, 
two speeds or completely variable as desired. Mountings 
are available in rigid, resilient, flange and stud types. 





Blueprint Machines 
































For more specific information on MARCO Motors for your 
product, mail in the check list below. 








Please send your recommendations for a motor | 
to fit our specifications listed below: 








Oxygen Tents Mame 








Company 











\—e ( 
























NES 

Bench Grinders Current H. P. Bik . 
Speeds Shaft Specifications 
Mounting Product 








Special Specifications 





| 
| 
: Address 
| 
| 
| 











Quality Motors 
‘“‘tailored”’ to 
AL ae tel Se 
at bAcuilt Me tats) 








MARCO INDUSTRIES, INC. 


788 Terrace Blvd., Depew, New York 









technical progress ever staged. Lenox R, 
Lohr, Centennial president, reported that 
it already has the active participation of 
41 national and international engineering 
bodies. At least 30 others will hold spe- 
cial meetings or send token delegations, 
Actual attendance at the professional con- 
ferences during the celebration is ex- 
pected to bring to Chicago more than 
50,000 engineers and others in kindred 
fields from all sections of the Western 
Hemisphere. There will also be sizable 
groups from the leading European na- 
tions. 

Occasion for the Centennial will be the 
100th anniversary of the founding of the 
American Society of Civil Engineers, old- 
est engineering society in the United 
States. However, instead of being limited 
to this one group, it has been seized upon 
by practically all other branches of en- 
gineering as an ideal occasion to pool 
their forces in depicting the history and 
achievements of engineering in all its 
phases through an integrated program in 
which each will have its part. 


Scott Receives Audio Award 


At the Annual Convention of the 
Audio Engineering Society held recent- 
ly in New York City, Hermon H. Scott 
was presented the John H. Potts Me- 
morial Award for outstanding contribu- 
tions to audio engineering in 1951. The 
award was made by Dr. Harry F. Olson 
of the RCA Laboratories on behalf. of 
the society. Mr. Scott is president and 
director of engineering of Hermon 
Hosmer Scott, Inc., Cambridge, Mass. 
The award was given in recognition of 
his work in the reproduction and meas- 
urement of sound. His miniature sound 
level meter received one of the ELec- 
TRICAL MANUFACTURING Awards for out- 
standing achievement in product design 
and development in 1949. 












Standards 





Apparatus Noise 
Measurement 


This test code, issued in December 
1950 by ASA, is now stocked for sale by 
AIEE, replacing 1939 standard No. 520, 
and bearing the same numerical desig- 
nation. Copies at 50 cents each are 
obtainable from American Institute of 
Electrical Engineers, 33 West 89th 
Street, New York 18. 





Services Consolidate 
Specifications 

Preparation of spare parts catalogs for 
aeronautical equipment will be simpli- 
fied by the consolidation of five specifica- 
tions into one all-inclusive standard 
recently announced by the Supply Divi- 


(Continued on page 216) 
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VOLTAGE REGULATORS 










Two types of STABILINE Automatic Voltage Regu- 
lators are offered by The Superior Electric Company 
to meet the requirements of maintaining constant 
a-c voltage to electrical equipment. 


INSTANTANEOUS ELECTRONIC 


Type IE is a completely electronic unit with no moving 
parts. It provides almost instantaneous correction of 
line voltage or load changes. Waveform distortion 
never exceeds 3 per cent. Output voltage is held to 
within + 0.1 per cent of nominal for wide line 
variations; to within + 0.15 per cent of nominal for 
any load current change or load power factor change 
from 0.5 lagging to 0.9 leading. Type IE is versatile 
in application finding wide use in laboratory work, 
on test lines and as a component of other equipment 
where the most exacting voltage regulation is neces- 
1E51002 sary. There are 28 standard models for 115 and 230 
volts, 50 or 60 cycles, single phase operation ranging 
in capacity from % to 5 KVA. Special units are 
available for higher frequency operation .. . to 
meet government agency specifications . . . or for 
unusual applications. 


ELECTRO MECHANICAL 


Type EM is an electro mechanical unit with a very 
sensitive detector controlling a motor-driven POWER- 
STAT variable transformer which feeds a buck-boost 
auxiliary transformer. Its outstanding advantages are 
zero waveform distortion and high efficiency. Type 
EM is most often used in the control of industrial 
loads. However; the demand of today’s electronic 
equipment for constant voltage with absolutely zero 
waveform distortion necessitates the incorporation of 
a type EM as an integral part of the assembly. 
Type EM is offered in standard models for 115, 230 
and 460 volts, 50 and 60 cycles, single and three 
phase duty in ratings from 2 to 100 KVA. Special 
units can be designed for higher frequencies, for 
conformance to government agency requirements 
and for individual needs. 
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FOR INFORMATION ON STANDARD STABILINE AUTOMATIC 
VOLTAGE REGULATORS SEND FOR BULLETIN S351... 
COMPLETE WITH ENGINEERING DATA, PHOTOGRAPHS, 
RATINGS, DIMENSIONS AND DIAGRAMS. 
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BRISTOL, CONNECTICUT _ 


"1301 





THURE AVENUE, BRISTOL, CONNECTICUT 





MANUFACTURERS OF POWERSTAT VARIABLE TRANSFORMERS, 
STABILINE AUTOMATIC VOLTAGE REGULATORS, VARICELL D-C 
POWER SUPPLIES, VOLTBOX A-C POWER SUPPLIES, SUPERIOR 
5-WAY BINDING POSTS, POWERSTAT LIGHT DIMMING EQUIPMENT. 
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TRANSFER 
MOLDING 
PHENOLIC 
TO STEEL 





> 


! il, A Typical example of 
Z Shaw Solutions To New 
Production Problems. 


Newly designed ignition system 
booster coil case, for Interna- 
tional Harvester Co. Asbestos- 
filled phenolic is transfer mold- 
ed to the steel cans to insure a 
pressure tight seal. An entirely 
new process resulting in greater 
efficiency without appreciable 
increased cost! 


Another example of Shaw’s de- 
sign, development and produc- 
tion facilities... available to 
solve your plastic problems. 


CREE: 


Shaw’s Plastic Material 





“ 


Properties Indicator Disc 














is a handy, durable 
guide, tailored 
to give you 
on-the-spot 

accuracy. 

Write for 
yours today! 


Transfer 
Compression 
MOLDERS 
SINCE 1892, 
COLL 


Ce eb s) 


TA 


SHAW INSULATOR CO. 


164 COIT ST., IRVINGTON 11, N. J. 
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sion of the Air Material Command. The 
new military specification MIL-B-5005A, 
to be used by Air Force, Army and 
Navy, combines all types of aeronautical 
equipment, and simplifies the prepara- 
tion of the two reports required from 
contractors. The “spares breakdown” 
now serves as a guide for the parts 
catalogs. Each item will be identified 
by one name and description, assigned 
only one Federal identification number. 
and classified under a uniform commod- 
ity designation. Copies of the new 
specification are available from procure- 
ment agencies. 


Grounding Caps 
and Receptacles 


Standard requirements for grounding 
caps and receptacles rated 15 amp, 250 
volts, designated C73b-1951, have just 
been approved and published by ASA. 
This publication is an addition to, and 
partial revision of, American Standard 
for Attachment Plugs and Receptacles, 
C73-1941. Many industrial machines 
require the use of 250 volt caps for 
grounding the non-current-carrying metal 
parts of portable appliances and de- 
vices, but the original standard provided 
for line voltages only up to 125 volts. 
The new addition was developed to 
comply with the National Electrical 
Code requirements for grounding ma- 
chinery at higher voltages. 

New standard assures non-interchange- 
ability between 125 and 250-volt cir- 
cuits, by specifying the use of tandem 
slots for 250-volt receptacles instead 
of the parallel slots used in most de- 
vices operating at a lower voltage. 
The design of the 30-amp, 250-volt cap 
and receptacle shown in the 1941 stand- 
ard has been altered to provide non- 
interchangeability with the similar recep- 
tacle rated at 50 amp. This was done 
by providing the grounding blade with 
a projection at right angles to the radial 
portion. A committee sponsored by 
NEMA under the procedures of the 
American Standards Association devel- 
oped this standard. Copies may be ob- 
tained from the American Standards 
Association, 70 East 45th Street, New 
York 17, at 35 cents per copy. 


NEMA Industrial Control Standards 


The first set of revised printed pages 
for Nema Standards for Industrial Con- 
trols, Publication No. IC1-1949, have 
recently been issued by the National 
Electrical Manufacturers Association. 
Revisions cover some 50 pages scattered 
through from Part 1 to 23. The date of 
revision is October 1951. 

The original set of standards, super- 
seding publication No. 45-97, was_ is- 
sued in November 1949. Mimeographed 
revisions were issued in October 1950 
and have since been replaced by printed 
forms suitable for ring-binder insertion. 
Copies of the revised standard may be 
obtained from The National Electrical 
Manufacturers Association, 155 East 
44th Street, New York 17, N.Y. Price $5. 











Reader 
Inquiry 
Facility 


e If whatever appears anywhere in 
this issue, either in the editorial or 
advertising pages, stimulates a desire 
for additional information, it is only 
necessary for readers to record their 
interests on any one of the postcards 
on page 211, in the manner sug- 
gested. The publisher will function 
for readers, immediately contacting 
the sources for the data requested, 
or forwarding reprints. 


Readers should feel free to make 
legitimate requests for any data 
which they believe will prove help- 
ful to them, expand their knowledge 
or complete their files. They will be 
expected to limit their requests to 
those items which are germane to 
their responsibilities and the type of 
projects in which they engage. 


Requests will be processed only if 
the information requested on post 
card form is complete and legible. 
Card must be posted within sixty days 
after publication; issues are mailed 
promptly on the first of each calendar 
month. 


If it should prove impractical to 
use the card, the editors would be 
pleased to receive letters from 
readers. 


———— 
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FOR . 
SAFE, POSITIVE es 
POSITIONING 


Electric traverse for the wheel base of this Landis 3. Positive on or off locking (can't stop on dead center) 


Grinder is an exacting function. The critical control 4. Separate sealed electrical and mechanical sides (for added 
safety) 
of over-travel de pends upon positive, accurate 5. Hardened steel moving parts (for greater strength, longer life) 


action of the limit switch, to prevent damage to 

the machine. Snap-Lock Limit Switches are built in a variety 
No wonder they picked Snap-Lock! It’s the choice of types and sizes to suit every industrial appli- 
of over 80% of the nation’s machine tool builders, cation; special mountings are available. May we 
proved in use for dependability under the extremes show you how they can be de- 
of heavy-duty service. Here are the exclusive signed into your product? 
design and construction features that have con- 


tributed to this outstanding acceptance record: Vie complete renge of Memes shuntend 
Snap-Lock Limit Switches is illustrated and 
1. SNAP make and break (fast acting—accurate) tabulated in Bulletin EM-50. 


2. Pure silver self-wiping contacts (no arcing) 


ee ant} pied and Chucking Automatics: 
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OrthoSil is Thomas & 
Skinner’s new 4 mil or- 
thographic iron-silicon 
laminations for high fre- 
quency inductors. The 
laminations have exceptionally high 
permeabilities from very low to 
very high inductions with corre- 
spondingly low core losses. OrthoSil 
is oriented to provide directional 
magnetic characteristics. 


Developed primarily for frequen- 
cies of 400 to 2000 cycles, these thin 
laminations are also adaptable to 
the audio ranges. 


Thomas and Skinner is producing 





OrthoSil laminations in standard as 
well as in special shapes. Our UI and 
EE series are designed especially for 
the OrthoSil, and are excellent for 
400 cycle applications. These silicon 
steel laminations will frequently re- 
place scarce nickef materials, 


Transformers, such as power and 
3 phase, chokes, saturable reactors 
and filters are but a few of the many 
electrical components for which 
OrthoSil is designed. 


Write today for bulletin giving 
electrical characteristics and other 
pertinent data on OrthoSil oriented 
laminations, 


Specialists in Magnetic Materials— Permanent Magnets and Laminated Cores 


Cee ew eD ide Cae seme ny 


1120 East 23rd Street - Indianapolis, Indiana 








Manufacturers’ 
Publications 





For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letterhead, 
mentioning ELECTRICAL MANUFACTURING 
as ‘your source. 


EXTRUDED PLASTICS—The 1952 edi- 
tion of “Extruded Plastics,” an eight-page 
brochure, describes latest applications of 
custom-made thermo-plastic extrusions, 
Products illustrated and discussed include 
coaxial insulators, thermistor insulators of 
nylon, identification sleeves, radio han- 
dles, and breaker strips. Range of avail- 
able forms is specified. Table digests 
physical and electrical properties of 7 
materials, composed of ethyl cellulose, 
cellulose acetate, cellulose acetate buty- 
rate, acrylic resin, polystyrene, polyethy- 
lene, or polyamide resins. Anchor Plas- 
tics Co., Inc., 533 Canal St., New York 
13. 


EP LUBRICANT-—Sixty-page booklet in- 
cludes excerpts from technical papers on 
molybdenum disulfide as a lubricant and 
anti-fretting material. Papers report on 
the favorable performance and low-fric- 
tion properties under high sliding veloci- 
ties and high temperatures; as a solid 
lubricant and porous-bearing impregnant; 
at unit pressures up to 400,000 psi. 
Booklet includes excerpts from four NA 
CA Technical Notes, two from Research 
(British) and two from ASME _ Trans- 
actions. Copies of “Molybdenum Disul- 
fide as a Lubricant” may be secured by 
writing to Climax Molybdenum Co., 500 
Fifth Ave., New York. 


SOLDERLESS CONNECTORS — New 
two-color catalog of 56 pages lists and 
illustrates the company’s three complete 
lines of pressure fittings including con- 
nectors, lugs and taps for all kinds of 
copper conductors from No. 14 up. 
Large picture table of contents aids 
finding the type wanted; every listing 
has a dimensional diagram. One section 
is devoted to Navy-approved types; data 
section includes wire tables and charts. 
For copies, write on company letterhead 
to The Thomas & Betts Co., Inc., 24 
Butler Street, Elizabeth, N. J. 


FACTS ABOUT PLASTICS—A _ well- 
illustrated 24-page booklet gives a basic 
introduction to the many different plas- 
tics now in use. Subjects covered in- 
clude: history of plastics, advantages 
and limitations, thermosetting and 
thermoplastic types, laminated and 
molded, design suggestions, compara- 
tive properties of different grades. 
Copies will be supplied on company 
letterhead request to the Richardson 
Company, 2799 Lake Street, Melrose 
Park, Ill. 


ELECTRICAL MANUFACTURING 





General Electric can show you how to 
make wider use of JAN-C-25 capacitors 


From years of experience in manufacturing paper-dielee- 
tric capacitors, General Electric can show you how to 
make wider use of your JAN capacitors. 


These capacitors are used in thousands of applications 
~primarily d-e at rated voltages and temperatures. How- 
ever, most JAN units can be operated at other voltages 
and under widely varying conditions. 


For example, actual life tests have shown that a 
General Electric 1 muf. CP 70 unit rated for a minimum 
life of 10.000 hours at 1000 v. d-e and 40 € or 700 v. 
d-c and 85 C, can also be used at: 


GENERALE 
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Higher voltages—1380 vy. d-c at 85C for 500 hours. 

1300 v. d-e at 85 C for 1000 hours. 
Higher temperatures—105 at 525 v. d-c for 500 hours. 
AC voliages— 440 volts, 60 or 400 eveles 

with normal JAN-C-25 derating. 

General Electric has similar data for most of its JAN 
units, showing how each may be eperated under a variety 
of conditions. For information on how these standard 
G-E capacitors may be applied in your circuits, consult 
your Apparatus Sales Office, or write to Specialty Capac- 


itor Sales, General Electric Company, Hudson Falls, N.Y. 
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Fast, Efficient, Low-Cost 


WHITEPRINTERS 
for Plant, Lab, Office 








SPEE-DEE 


Saves up to 80% of Commercial 
Blue Print Costs! 


® Quickly make accurate black-on- 
white or blue-on-white prints up to 
24” x 36” from translucent originals, 
at less than 2c per sq. ft. Just plug 
into 115 volt a.c. line. Makes photo- 
copies too. Uses diazo (moist or am- 
monia dry) process. $155.81 includes 
initial supply of paper and develop- 
ing powder. Printer only, $149.81. 
Shipping weight, 85 lbs. Smaller 
models from $55.12. Order the Spee- 
Dee on 10-days free trial or write 
for full facts. 





MODEL “’D” VERSA-LINER 
Volume Production Prints when Needed 


® Economically prints and develops 
black line and colored line white- 
prints. Uses dry ammonia-fume di- 
azo method. Plugs into standard 115 
V 60 cycle a.c. line, using 19 amps. 
Easy to install and operate. Handles 
cut sheets or roll stock up to 42” 
wide in any length. Variable speed 
up to 5 ft. per min. New light source 
—low replacement cost. Easy to 
clean. Minimum maintenance. Com- 
plete, $1295. Moist diazo-type model 
at $1095. Get full facts now. 


PECK & HARVEY 


5749 N. WESTERN AVE., CHICAGO 45 
Manufacturers of Whiteprint, Blueprint 
and Photocopy Equipment 





Book Reviews 





Magnetic Materials—By F. Brailsford. 
John Wiley & Sons, Inc., New York. 
156 pp. $1.50. (Pocket-size format, 
4% in. x 6% in.) 


A handy and concise exposition of the 
subject, dealing with general theory 
and _ specific materials, has now been 
brought up-to-date in a second edition. 
The author is with the research depart- 
ment of the Metropolitan-Vickers Elec- 
trical Company, Ltd., Manchester, Eng- 
land, and presents a well-organized treat- 
ment of the subject, particularly suited 
for someone who wishes a quick, yet 
sound, review. 

Reference lists of books and sum- 
marizing articles that have appeared in 
various periodicals are a useful feature. 
Some 80 diagrams are included. This 
book is one of the Monographs on Phys- 
ical Subjects published in England by 
Methuen & Co., Ltd., an excellent and 
refreshing example of how technical 
books can be published at a reasonable 
cost. 


Herbert H. Dow, Pioneer in Creative 
Chemistry—by Murray Campbell and 
Harrison Hatton. Published by Apple- 
ton-Century-Crofts, Inc., 35 W. 32nd 
St., New York 1. 168 pp. $3.50. 


This book is an interesting account of 
the personality and achievements of 
Herbert H. Dow (1866-1930), founder of 
the Dow Chemical Co. His precocious 
childhood, early studies of the possibil- 
ities of using underground brine for pro- 
duction of bromine and initial unsuccess- 
ful attempts to establish a_ profitable 
chemical company are traced. Following 
chapters tell of his dogged and clever 
surmounting of technical, monetary and 
human obstacles, the last-named in the 
form of ultra conservative financial 
backers who sought to limit his pioneer- 
ing, and of European cartelists who tried 
to stifle his industry aborning by means 
of price wars. Finally prosperous, how- 
ever, the company is led through great 
expansion and engineering achievement 
by the drive and ingenuity of Dow. As 
a chronicle of an era, a technology and a 
man, the book makes informative and 
exciting reading. 


Automatic Feedback Control—By William 
R. Ahrendt and John F. Taplin. 
Published by McGraw-Hill Book Co., 
330 W. 42nd St., New York 18, N. Y. 
412 pages. $7.50. 


The first six chapters of this book were 
originally published under the title of 
“Automatic Regulation.” They provide the 
fundamentals, including dynamical anal- 
ysis of physical systems, operational ap- 
proach to feedback control, frequency 
spectrum analysis, feedback control loops 
and multiple-loop feedback control sys- 
tems. 

To this basic material has been added 
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Are you lapping 
this source of 


helpful data? 


‘s 
-_ month a wealth of tech- 
nical literature dealing with prop- 
erties and applications of metals, 
nonmetallic materials, electrical and 
mechanical parts, finishes, ete., is 
made available by manufacturing 


sources. 


Advance copies of these new 
bulletins, booklets and catalogs are 
carefully checked and _ evaluated 
by editors of ELecrricaL Manv- 
FACTURING. Those releases judged 
to be of greatest significance to you, 
the product development engineer, 
are tersely reviewed in the monthly 


feature “Literature for the Asking.” 


Why not check 
178-192 for the 


month’s offerings? Use the handy 


immediately 
pages current 
reply card to request those pieces 
that tie in with your current needs 
or which you would like to have on 


tap in your files for future reference. 


And make it a habit to check this 
literature facility each month. You'll 
find it a good way to keep abreast 
of new developments in materials 
and components that can aid you 


in your product design planning. 


Keep your “new literature” refer- 


ence file alive and up to date! 
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HOW FAR AHEAD ARE YOU THINKING? 
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If monorail trains, rushing at terrific 
speed, ever become practical realities, 
radar control and electronic communi- 
cations equipment will be vital for safe, 
dependable operation. 

Then — as now — C.T.C. will keep 
pace with progress in electronics by 
supplying top-quality, top-performing 
circuit components. In fact, only a few 
short years ago developments for 
which C.T.C. is now furnishing coils, 
terminals, and many other essential 
units would have seemed as far in the 


CAMBRIDGE 


THERMIONIC 
CORPORATION 


future as super-fast monorail travel. 

Here at C.T.C. we’re constantly de- 
signing new electrical and electronic 
components for future applications. 
Perhaps we can work with you on your 
“projects for the future.”’ 

These days our production facilities 
are fully occupied with military produc- 
tion — as yours probably are. But 
we're ready right now to talk with you 
at the engineering level on your post- 
emergency plans. Just write to Devel- 
opment Department: 


453 Concord Ave., Cambridge 38, Mass. 


custom or standard. ..the guaranteed components 
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NOW!’ ELECTRO-TECH’S 


OFF-THE-SHELF 
Na (3 


can save months 
on your ya 7 


steatite, ceramic 
& lava insulators 













Established 
1890 












ONE SOURCE OF SUPPLY 
for all kinds of ELECTRICAL 
METERS, INSTRUMENTS and 
INDUSTRIAL CONTROLS 




















No need to hold up pro- 
duction for lack of a 
meter, controller or other 
instrument! Electro- 
Tech’s warehouse is bulg- 
ing with panel meters, 
solenoids, transformers, 
rectifiers, timers, counters 
and every other kind of 
meter and control device. 
Plus—complete laboratory 
facilities to convert, repair 
and re-scale stock meters 
and instruments to fit 
your needs. 


SIMPSON 

WESTON 
STRUTHERS-DUNN 
MICRO SWITCH 
SUPERIOR ELECTRIC 
GENERAL ELECTRIC 
WHEELCC 

— and others 


FREE! Write today for the big, 
useful Electro-Tech BUYER'S 
GUIDE. 


ELECTRO-TECH 
EQUIPMENT COMPANY, Dept. EM-2 
308 Canal Street, New York 13, N.Y. 













for 

ra tate) 
Tite 
electronic 
OLS 





Custom-molded, extruded or 
machined to close tolerances 
to meet your exact specifica- 
tions. Prompt delivery at low 
cost on large or small orders. 
Over half a century of service 
is your guarantee of complete 
satisfaction. 


FIND OUT TODAY. Illustrated 
bulletin with complete techni- 
cal data will be sent on request. 


1422 37th St., Brooklyn 18, N. Y. @ GEdney 6-1144 
West Coast Representative: 
S. Siegel, 1145 So. La Cienaga Bivd., Los Angeles 35, Calif. 


Tia & COMPANY, INC. 
\\ 















seven chapters delving into the practical 
aspects of the design and analysis of dif. 
ferent types of control systems. Topics 
include: design considerations, nonlinear. 
ity and discontinuity, servomechanisms. 
pneumatically operated controllers, tem. 
perature regulation, speed governing, and 
pressure, flow and liquid level controls. 

Prepared as either a formal study text. 
or a volume for self-use, this book uses 
terminology in the field approved by both 
the ASME and the AIEE. Treatment of 
temperature regulation is unique in that 
quantitative values are used so that ac. 
tual thermal lags can be evaluated, 
















































Mathematical Engineering Analysis—By 
Rufus Oldenburger. Published by 
The MacMillan Co., 60 Fifth Ave. 
New York 11, N. Y. 42 pages. $6.00, 






One of the most difficult tasks in indus- 
trial research is that of expressing physi- 
cal situations in the form of equivalent 
mathematical relations by which logical 
deductions can be made. Good _back- 
grounds in mathematics or engineering, 
or both, do not insure a facility for 
making such a transition of thought. This 
book is written to make that task easier, 

It has been a basic objective to develop 
the fundamental laws of engineering from 
a minimum number of assumptions so the 
reader can obtain a logical physical and 
mathematical picture of the basic con- 
cepts of engineering in common use. With 
this background it would be possible to 
make simplifying assumptions in treating 
physical problems that would ease their 
solutions. The volume is to supplement 
advanced courses in mathematics and 
the applied sciences; not supplant them. 

The text covers mechanics of rigid 
bodies, electricity and magnetism, heat, 
elasticity and fluid mechanics. 
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H 
Lloyd R. Jackson has been named as- N 
sistant director of Battelle Institute, Co- 
lumbus, Ohio and will handle research + 
coordination. He has been associated ¢ 
with much of the research on fatigue, 
creep, plastic flow, and structural. analy- 4 
sis. 
Philip S. Schmidt has rejoined the Pat- 


ent Department, Stromberg-Carlson Co., 
Rochester, N.Y. He was formerly an 
electronics engineer in the Ordnance De- 
velopment Division, National Bureau of 
Standards, Washington, D.C. 









Dr. Frank Wenner, consulting physi- 
cist in the development of electrical in- 
struments for the Rubicon Company, has 
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CONCENTRATE‘... 
on the one line 
that does every ° |) Penmacel 


~~ 


YOUR REQUIREMENT: TAPES: ELE CTRIC AL T APE S § 
HIGH-VOLTAGE INSULATION. . . . P30 Heavy-Duty Vinyl Insulating a 


P-25 Clear Acetate Film 

P-251 Orange-Yellow Acetate Film 

P-241 Acetate Cloth Film For complete information, MA/L ea Cama 
NONCORROSIVENESS ... . . + P=24 White Acetate Cloth 

P-242 Colored Acetate Cloth 
HEAVY-DUTY HOLDING. .. . P-20 Cotton Cloth PERMACEL Electrical Tapes 
QUICK & POSITIVE ANCHORING... . -P=27 Yellow Flatback Paper INDUSTRIAL TAPE CORP., NEW BRUNSWICK, N. J. DEPT. 3J 

P-23 Black Flatback Paper 
SNUG CONFORMANCE... . . P29 Electrician Vinyl Insulating CHECK ONE OR BOTH: 

P-22 Black Crepe Paper Please have representative call on me 


P-28 Yellow Crepe Paper Place me on your mailing list 
HIGH HEAT-RESISTANCE . . . . . P=201 H.C. (Heat Curing) Cotton Cloth 


; : : ; COMPANY NAME 
All PERMACEL Electrical Tapes have special solvent resistance and high 


baking stability characteristics which permit greater safety tolerances 
in production. 

And PERMACEL gives you complete service. From supplying technical CITY ZONE... STATE 
men for working out your particular tape problems...to making tapes 
to your order. So concentrate on PERMACEL and simplify your work. YOUR NAME 


INDUSTRIAL TAPE CORPORATION, NEW BRUNSWICK, N. J. TITLE 


Makers of Texcel® Cellophane Tape, and a complete line of pressure-sensitive tapes for industry. — o oe ee ee es ee ee ee ee ee es ee ee 
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Telephone Type 
RELAYS 


Meets U. S. 
Government 
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Standard 

or Special 

RELAYS 
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SOLENOIDS 
To Meet A 
Wide Range 
of 
Requirements 
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Custom Built 


TRANSFORMERS 
AND CHOKES 


Cased or 
Uncased 






















































































































WHAT DO YOU NEED? 
Comar Engineers will help you. 
Send for Free Catalog 


COMAR 


ELECTRIC COMPANY 
3349 ADDISON ST., CHICAGO 18, ILLINOIS 





been appointed to the consulting staff of 
the National Bureau of Standards, Wash- 
ington, D.C. 


Charles C. Bell and Winthrop S. War- 
ren have been elected as vice presidents 
of Universal Winding Co., Providence, 
R.I. Mr. Bell, director of research and 
engineering, and Mr. Warren, domestic 
sales manager, will continue in their re- 
spective capacities. 


Frank A. Votta, Jr., has been named 
chief engineer of the Hunter Spring Co., 
Lansdale, Pa. He was formerly engineer 
in charge of design in the Neg’ator Di- 
vision. 


Karl H. Meyer, who had been manager 
of the Ashtabula (Ohio) plant of The 
Reliance Electric & Engineering Co., 
will now manage the Ivanhoe Division 
at Cleveland. Walter H. Haber will suc- 
ceed him. 


W. Dawkins Espy, vice president of 
Lear, Inc., has been named Chief En- 
gineer for the Grand Rapids Division, 
to succeed C. E. Willis, who retired. 
George K. Otis assumes the post of gen- 
eral manager of the LearCal Division in 
Los Angeles, Calif., the position vacated 
by Mr. Espy. 


Company Briefs 





Defense Production Administrator 
Manly Fleischmann has approved the 
plan of Anaconda Copper Co. and Har- 
vey Aluminum Co. to build a 72,000-ton 
primary aluminum production plant at 
Kalispell, Mont. The Harvey Aluminum 
Co. of Kalispell is a subsidiary of the 
Harvey Machine Co. Sharply increased 
military requirements for aluminum 
have made the aluminum expansion pro- 
gram more urgent than ever, according 
to Mr. Fleischmann. 


Meletron Corp. is expanding its Los 
Angeles plant for the manufacture of 
pressure-actuated switches for industrial 
use. The new building, located near the 
present factory, provides more than 6000 
sq ft. 


Silicone rubber treated glass cloth for 
motor and cable insulation is now in pro- 
duction at General Electric’s Coshocton, 
Ohio plant. 


United Lacquer Manufacturing Corp., 
Linden, N. J., will triple its research fa- 
cilities by the construction of a new 
laboratory building and by taking over 
an area in an existing factory. Special 
development projects will be instituted 
in behalf of the textile printing, laminat- 
ing and plastics industries. 


Antenna Research Laboratory, Inc., 
Columbus, Ohio, is now a wholly owned 
subsidiary of Thomas Products Inc., 
manufacturers of automotive and aircraft 























‘ITS GOTTA BE 
RIGID and 
FLEXIBLE - 


TRANSPARENT 
and 
OPAQUE :::« 


| BETTER GO 
TO THE 


PLASTICS SHOW/ 




















Every facet of the vast plastics 
industry willbe concentrated in Phila- 
delphia’s Convention Hall. You will see 


what’s mew in research, raw materials, 
machinery, and production techniques. 
If there’s an answer to your problem in 
the plastics industry, you’ll find it at the 
Exposition. This exposition is not open 
to the public. Requests for admission 
tickets should be written on your com- 
pany letterhead directed to THE SOCI- 
| ETY OF THE PLASTICS INDUSTRY, 
Inc., 67 W. 44th Street, New York 18, 
NY 
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LET’S GET DOWN TO 


BRASS TACKS 


WE WANT YOUR 
PLASTICS PROBLEMS 


The next time you have a plastics problem, we'd 


like to solve it for you. We are certain that we have 


the facilities to design and produce your plastic , 


part exactly to your specifications. Every step 
is under one control—under one roof. We do 
the complete job—from designing and making the 
mold to producing the part of exactly the right 
plastic compound. We have served many different 
customers in a variety of industry. From our wide 
range of experience and know-how we feel certain 


that you can benefit. 


Sead your plastics problem to Cubee. 


QUINN-BERRY CORP. 
2651 West 12th Street 
ERIE, PENNSYLVANIA 


* 
CEG 1) y 


MR. HARRY R. BRETHEN MR. JOHN WEILAND, JR. MR. H. B. COLLINS, JR. MR. AUSTIN L. WRIGHT 
15 Lawrence 7105 Grand Parkway Fairport Road 24 Decatur Road 
Detroit 2, Michigan Milwaukee 13, Wisconsin East Rochester, New York Havertown, Penna. 
Phone—Townsend 8-2577 Phone — Greenfield 6-7161 Phone —Hillside 2415-M Phone —Hilltop 17-0345 
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NATIONAL MOLDED PRODUCTS, INC. 


ST. MARYS, PA. 





SELF LUBRICATING BEARINGS 
STRUCTURAL PARTS 
CAST BRONZE BUSHINGS AND BEARINGS 
MADE TO CLOSE TOLERANCES 


Combined Reprint Available 


for series on 
Magnetic Amplifiers 


ao for each reprint in the series issued during 
1951 on Applying Magnetic Amplifiers quickly ex- 
hausted the supply. In response to repeated requests this 
series has been reprinted in one 40-page booklet which 
combines all four of the series by Dornhoefer and Krum- 
menacher plus three other related articles. 

Single copies will be supplied at $1.50 each on orders 
accompanied by remittance. For orders of two or more, 
prices per copy will be less, to encourage grouping of 
orders to save handling expense. Prices per copy are: 


2 to 4 copies, $1.25; 5 copies, $1.15 
10 copies, $1.10; 25 or more, $1.00 


All orders must be accompanied’ by remittance and to 
identify the reprint wanted should call for “Magnetic 
Amplifier Combined Reprint.” Address all orders to: 


J. A. Campbell, Director of Reader Service 
The Gage Publishing Company, 1250 Sixth Ave., New York 20 


Orders will be filled in the order of receipt; when the supply is exhausted no 
more orders will be accepted and remittances will be refunded. 
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parts, Cleveland. Former company wil] 
continue research and development jn 
the antenna microwave field at the Co- 


‘lumbus laboratory which has been sup- 


plemented with shop facilities for experi. 
mental work and manufacture of prepro- 
duction models. Large-scale production 
will be done at Thompson Products’ 
plants. 


National Research Corp., Cambridge. 
Mass., is going to erect a plant on Charle- 
mont St., Newton, to be occupied by the 
equipment division under the manage- 
ment of H. C. Weingartner, vice presj- 
dent. The company has developed many 
new and improved processes and prod- 
ucts and also conducts research in de- 
velopment of new metallurgical proc- 
esses, 


DeWalt Inc., Lancaster, Pa., saw 
manufacturing subsidiary of American 
Machine and Foundry Co., has purchased 
the complete woodworking machinery 
line and the “Monarch” trade name of 
the American Saw Mill Machinery Co., 
Hackettstown, N. J., but not the saw-mill 
machinery line or the plant machinery 
and equipment. 


Astron Corp., E. Newark, N. J., has 
leased additional space which approxi- 
mately doubles present production facili- 
ties to meet the increased demand for its 
complete qualitv line of capacitors and 
r-f interference filters. 


Lepel High Frequency Laboratories, 
Inc., leading manufacturers of induction 
heating equipment, has moved to its new 
building at 55th St. and 37th Ave., 
Woodside, L. I. 


Kenny Consolidated Engineering In- 
dustries, Ltd., Toronto, Canada, has been 
named Ontario representative for the 
Warner Electric Brake & Clutch Co., 
Beloit, Wis. The organization will act 
as engineering consultants for industrial 
firms throughout Ontario wishing to in- 
stall Warner control equipment on any 
type of machinery. 


Varian Associates, San Carlos, Calif. 
manufacturers of klystron tubes and 
other electronic products, has leased ap- 
proximately ten acres of Stanford Uni- 
vers'ty land for construction of a million- 
dollar research and development labora- 
tory located on the foothill side of El 
Camino Real in St. Palo Alto. An option 
to lease an additional six acres for future 
expansion was also granted the firm. This 
is part of Stanford’s long-range program 
to develop its outlying properties in ac- 
cordance with the interests of the Palo 
Alto area. 


Lamp Division of General Electric Co. 
is erecting a 40,000 sq ft building at 
2800 Northwest Nela St., Portland Ore., 
for its sales and service operations in 
the northwest. Eight thousand sq ft will 
be devoted to offices of the North Pacific 
Sales and Portland Service districts. The 
remainder will serve as a warehouse for 
storage of millions of incandescent, 
fluorescent, mercury and other types of 
lamps. 
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Multiple Connector Switch 


Thermostatically-Controlled 
Crystal Oven 


D-C Solenoid and Relay Assembly 


looking for a manufacturer or subcontractor 
for electrical specialties? 


SORENG MANUFACTURING 
CORPORATION 
is at your service with extensive 


facilities and experience 


— fo oe om ee a ee 


For more than 25 years Soreng Manufacturing Corporation has 
specialized in the research, design and manufacture of solenoids, 
automatic and manual switches, plug-in terminals, thermostats 
and other electrical specialties. With priceless experience and 
unexcelled facilities, our services are available for subcontracts 
on defense work. 


WE HAVE—two new, modern, one-story plants strategically 
located at Schiller Park, Ill. (Chicago suburb) and Fremont, O. 
Total of 116,000 square feet of floor space. Our own research 
and testing laboratory. Our own toolroom with 25 toolmakers. 
Our own plating department. Between 500 and 600 employees, 
which can be increased to about 750. 


D-C Solenoid WE ARE—well staffed in design, engineering, model making, 


experimental, estimating, and cost accounting personnel. 
a WE DO—coil winding, spot welding, riveting, heading, 
i eyeleting, soldering, wire cutting and stripping, drawing and 
Specialists in Ekecrbigal Specialties and blanking, sub-assemblies, final assemblies, and other operations 
initial Sua M anid nanida of itil associated with electrical manufacturing. 
“ ‘ “ ° . 
8% 4 aI WE DID—many different and difficult Government jobs during 
Ne World War II, including the manufacture of rotary solenoids for 
bomb releases, radar and radio switches, fuel gauges, tank and 
submarine junction boxes, and other parts. 
iF—our experience and facilities seem to fit your needs, we are 
at your service. For full details, address Dept. M21. 


9555 Eden Ave., Schiller Park, Ill. (Chicago Suburb) 
Plants: Schiller Park, Ill. © Fremont, Ohio 
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DOES WORK OF 
25 RESISTORS 




















saves work—and cost— 
of hocking them up 














It used to take 25 conventional resistors, 1134 x 1% in., 
spaced on 2% in. centers, to keep the power company 
happy. 

Ward Leonard worked out the problem with a single 
Edgeohm resistor, 19 in. long—saving all that space, 
weight, mounting and wiring. 

Here’s the application: a 40-kw radio transmitter, oper- 
ating from a 50 kva transformer, made by a large trans- 
mitter manufacturer. Problem: ne inrush current to 
avoid a severe voltage ee (objected to by the power 
company) and a strain on the line contactor. 

This single Edgeohm unit is rated for continuous duty at 
2200 watts, and when used for a 15-second interval, will 
dissipate 6400 watts! 

Another example of Ward Leonard “Result Engineer- 
ing”, providing the desired result at a saving! WARD 
LEONARD ELECTRIC CO., 34 South Street, Mount Vernon, 
N. Y. Offices in principal cities of U. S. and Canada. 






































































WARD LEONARD 


ELECTRIC COMPANY 
PR el- E rgineored Contos Since 1892 


RESISTORS + RHEOSTAIS + RELAYS + CONTROL DEVICE: 
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Magnetic Parts 


by Powder Metallurgy 
(Continued from page 99) 


here speaks for itself. 

Fig. 3 shows several examples of electromagnetic ap- 
plications. The upper article is a mushroom-shaped 
armature of a special relay which was previously ma- 
chined on the lathe out of soft iron. 

The ultimate strength and the use of the sintered part 
governs the methods to be chosen for their production. 
I:xtremely soft and malleable parts of low coercivity 
may be produced of pure iron powder at high sintering 
temperatures ; their magnetizability will be much lower 
than of the corresponding solid soft iron, if they are 
made on commercial presses. Cold re-coining after sin- 
tering may increase the density by approximately 10 
per cent, after which operation the pieces should be 
annealed again. 

If on the other hand the pieces do not require me- 
chanical strength, a sintered alloy part containing pure 
iron and one of the suitable soft metals may be pre- 
ferred. By this method both magnetizability and coer- 
civity are improved. The two bars in Fig. 4 show rela- 
tive dimensions and density of sintered bars, the first 
being of pure iron and the second of alloy; both were 
originally pressed in the same mold to the same size. 
Note difference of shrinkage after sintering. 

When applying powdered magnetic metallurgy tech- 
niques to production of pieces suitable for an alternating 
field in a laminated structure or an equivalent, the 
magnetic properties of the material should be consid- 
ered. Electrical steel sheets now employed in electrical 
machinery or transformers have been greatly improved 
in recent years by the addition of silicon, nickel and 
other components and methods of orientation of mag- 
netic molecules. With or without addition of silicon or 
other alloying ingredient there is a reason to believe 
that the same method of orientation may be applied to 
sintered bodies during their cooling period. It would be 
of particular interest to apply orientation techniques to 
the tin-iron sintered alloy, as published reports show that 
such an alloy exhibits a permeability of 34,000 at 
H = 0.15 when melted in a vacuum or when treated 
in hydrogen. 






RICES for standard grades of powdered iron suit- 

able for magnetic parts vary over a considerable 
range. As reported in Iron Age, current prices per lb in 
ton lots are as follows: 









Swedish sponge iron, 100 mesh 7.4¢ to 9.0¢ 
Domestic sponge iron, 100 mesh, 

98 -+- per cent iron 17.0¢ 
Electrolytic iron annealed, 100 

mesh 99.5 per cent iron 42.5¢ 
Electrolytic iron unannealed, 325 

mesh or finer, 99 per cent iron 53.5¢ 


Hydrogen reduced iron, 300 mesh 
or finer 98 + per cent iron 63¢ to 80¢ 
83¢ to $1.48 


Carbonyl iron, 5 to 10 micron 
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For use in a-c fields parts are usually laminated to | 
reduce excessive eddy currents. If such laminations are 
attempted in sintered products it should be done in a 
one-piece part containing layers of magnetic material | 
with layers of insulation. Bearing in mind the high tem- 
peratures involved, only ceramic materials can be used 





Fig. 5—Sintered bar made with alternate layers of 
powdered iron and ceramic insulation compacted and 
sintered. Two “laminations” are partially torn off. 


for insulation. One such attempt is shown in Fig. 5 
where layers of iron are separated by layers of ceramic 
insulator and the whole mass held together by occa- 
sional “spot welding” between the layers. Such a struc- 
ture could be made automatically with suitable machin- 
ery and if successful in practice it could be applied to 
small rotors for a-c applications. This technique is still 
undeveloped and it will take considerable effort to pro- 
gress to a point where such parts are commercially 
available for a-c applications. OO0 


Cited References 


Earlier articles in ELecrricAL MANUFACTURING on 
properties and applications for powdered metal parts. 


1. Powder Metal Gears for Electrical Appliances, Octo- 
ber 1951, page 143. Extended abstract of two papers 
reporting service performance on copper-impregnated 
gears for washing machine drives. 


2. The Practicability of Powder Metallurgy, February 
1951, page 84. Methods effective in reducing the cost 
of many machined metal parts, and selected case his- 
tories; comparative cost factors tabulated for six 
fabricating methods. 


3. Powder Metallurgy Cuts Cost in Toy Motor, April 
1951, page 144. Sintered pole pieces used with round 
alnico magnet. 


4. Magnetic Powdered Irons, July 1950, page 126. Prop- 
erties of a series of three compacts with broad range 
of d-c applications. 


5. Design Engineer Looks on Powder Metallurgy, May 
1949, page 103. Some design guideposts and selected 
case histories showing the advantages of powdered 
metal parts; based largely on miniature train applica- 
tions. 


6. Designing Parts Made from Sintered Metal Compacts, 
May 1948, page 100. Properties of available materials 
and design rules to follow to obtain minimum cost. 


. Sintered Powder Metal Compacts May Fit Specialized 
Needs, October 1946, page 132. Porosity aids in oil- 
retaining bearings; complex forms produced without 
machining. 


And other articles in earlier issues which reported early 
developments as powder metallurgy grew into a 
practical production method. 
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New A-€C voltage-sensitive re=- 
lay makes ideal safety device 


Bulletin 401 describes how voltage differential between 
pick-up and drop-out can be set at 10% (5% on special 
order)—without chattering—on Ward Leonard’s new a-c 
magnetic relay. 

Designed for safeguarding single phase a-c motors 
(such as on washing machines, oil burners, etc.) against 
burn-out caused by low voltage, the 401 relay is also ideal 
for a-c lighting and power bus transfer, voltage regulat- 
ing, etc. 

A small saturable reactor, connected in series with the 
relay coil, acts as a variable impedance, varying with 
voltage drop. Since it is the major impedance in the circuit, 
wide current variations through the coil can be obtained 
with small line voltage variations. 

Being a power-type relay, it provides good contact, 
good make-and-break. Write for Bulletin 401. WARD 
LEONARD ELECTRIC CO., 34 South Street, Mount Vernon, 
N. Y. Offices in principal cities of U. S. and Canada. 
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ALL RANGES 
THIS ONE 


WITH 
CONTROL 























Model 


630 


Just one knob—extra large—easy to turn— 




















flush with the panel, controls all ranges. This 








one knob time — minimizes the 








Saves you 











chances of “burn-outs” because you don’t have 








to remember to set another contro!. You can 


work fast with Model 630 with your eyes as 











well as your hands. Look at that scale—wide 








open—easy to read, accurately. Yes, this is a 





smooth TV tester. Fast, safe, no projecting 











knobs, or jacks, or meter case. Get your hand 








on that single control and you'll see why 








thousands of “Model 630’s” are already in use 












in almost every kind of electrical testing. 









ONLY $39.50 AT YOUR DISTRIBUTOR 
PRICE SUBJECT TO CHANGE 











FOR THE MAN WHO TAKES PRIDE IN HIS WORK 























TRIPLETT ELECTRICAL INSTRUMENT COMPANY + BLUFFTON, OHIO, U S.A 
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are using direct current for much new equipment, and 
the newer uses for direct current require new types of 
cable.” 

l‘urther developments in applications of the Styroflex 
oriented flexible polystyrene film for cable insulation 
were reported in two papers by L. Bellingham, National 
Varnished Products Corp., and K. S. Wyatt, Phelps 
Dodge Copper Products Corp. The Styroflex film, 
originally developed in Germany, is based on a precisely 
controlled process that orients the polystyrene by 
stretching it in two directions during extrusion. The film 
is uniformly flexible and stable and exhibits no em- 
brittlement tendencies even after years of aging. Styro- 
flex film in the form of slit narrow tapes has been used 
in. Europe for some time as high-frequency cable insula- 
tion. A coaxial cable using a Styroflex coaxial wrap was 
described by Mr. Wyatt. The film used is free from 
plasticizer and was described as flexible down to liquid 
air temperature. Other uses for the film are seen as a 
low-loss capacitor dielectric. 

The discussion raised the question: Is there a ten- 
dency for the film to lose orientation after a certain 
temperature? On the German-made film, this tendency 
has been noticed after 60 C, although the film continues 
usable up to 80 C. Better results are expected from film 
made from American polystyrene. 


Titanium Oxide Rectifiers 

Current work on newer type of metallic rectifiers (8) 
was reflected in a report on titanium oxide rectifiers by 
R. G. Breckenridge and W. R. Hosler, both of the Na- 
tional Bureau of Standards. Titanium metal, %4 in. 
square x 0.020 in. thick cut from commercial sheet stock, 
was reacted at 600 C for approximately 3 hr in 1 atmos- 
phere of steam to produce a film about 10 microns thick 
with a breakdown strength of approximately 20 volts. 
The d-c characteristics tested with a point contact ap- 
proached those of germanium in the forward direction. 
The reverse curve is not as good, but still is reasonable. 
Rectification is in the opposite direction to cuprous 
oxide, but in the same direction as germanium. No 
electrical forming treatment seems necessary. 

ne major difficulty lies in the fact that the surface 
film although apparently continuous and uniform is 
actually spotty in electrical properties. These titanium 
oxide rectifiers, it was concluded, have a promising fu- 
ture, particularly as to their behavior under elevated 
temperatures with possibilities up to 200 C. Much more 
quantitative work, however, will have to be done. At 
present they seem to operate quite well at 136 C. 

Fluorocarbons and silicones dominated the round- 
table discussion on materials for use at elevated temper- 
atures. Time limitations prevented extensive discussion 
on other materials. Here are some salient points. 

1. Big problem in polytrifluorochloroethylene wire 
coating is the degradation occurring during extrusion, 
owing to the high temperatures necessary during the 
process—205 to 315 C. One solution is to keep the tem- 
perature down to the lowest possible point until the 
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This 
machine 
practically 
thinks 


for itself! 
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It’s uncanny the way this DeVlieg JIGMIL handles the 
most complex boring and milling operations automati- 
cally, simply by pushing a button on the control panel. 


For example — by simple push button control, the work- 
piece is positioned both horizontally and vertically, and 
holes are automatically spaced and bored to exact toler- 
ances. A unique index table allows machining of parts 
from four sides without rechucking. A power tool lock 
permits locking or releasing cutting tools in a few seconds. 


Howell engineers worked closely with this manufacturer 
to make sure each of the five Howell motors fitted its job 
exactly. The three 2-speed and two single-speed Howell 
motors make a vital contribution to the remarkable 
efficiency of this machine. 


Howell will supply the same high degree of engineering 
skill and experience to your problems. You are assured of 
quality motors designed for your specific requirements, 
built to stand up under the heaviest production loads. 
May we handle your electric motor needs? 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 


Precision-built industrial motors since 1915 
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You’ll never have occasion to compromise your 
plans by fitting them to “off-the-shelf”? bearings 
when you call on Aetna. Aetna will engineer and 
mass-produce special bearings or precision parts to 
fit your designs—to your exact physical require- 
ments—under strictest laboratory control... and at 
surprisingly moderate cost. 
































Our experience has been so extensive in producing 
special bearings and parts, from either customer or 
our own designs, and our variety of tools and dies so 
voluminous, that your specials can usually be set-up 
for manufacture without extra tooling cost. 


























Write today. Just state your problem, send your 
prints, or ask that a near-by representative drop in. 
No obligation. 

















AETNA BALL AND ROLLER BEARING COMPANY 
4600 SCHUBERT AVENUE + CHICAGO 39, ILLINOIS 






































Standard and Special Ball Thrust Bear- 
ings @ Angular Contact Ball Bearings e 
Special Roller Bearings @ Ball Retainers 
@ Hardened and Ground Washers e 
Sleeves @ Bushings @ 
Miscellaneous Precision Parts. 
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actual extrusion point is reached. This would require 
higher pressures in the extruder and modification in the 
extrusion equipment design. Under present conditions 
the top attainable temperatures seem to be 185 C to 
190 C. If the material becomes seriously degraded dur- 
ing extrusion no better than 135 C may be obtained. 

2. Coating of wire with polytrifluorochloroethylene 
on commercial equipment becomes further complicated 
when color coding is specified. This type of problem 
cannot be solved by means of improved equipment alone, 
since actually the pigment is a filler and may degrade the 
materials. In fact, the presence of pigment fillers may 
give rise to spurious NST (‘“‘no strength temperature” ) 
value of the material. (5) Melt viscosity was proposed 
as a more precise method of determining the tempera- 
ture limits of the material, with ranges of 50, 15 and 5 
megapoises being used. One source indicated that extru- 
sions with NST values under 234 C would crack in 
service. Present pigments are of the ceramic or ferro- 
enamel type which are able to withstand high tempera- 
tures. The possibility of using nylon colors under trans- 
parent extrusions was suggested. 

3. Silver-coated conductors were held necessary for 
fluorocarbon insulation. In some instances tin or cad- 
mium coatings were said to give satisfactory results. 


Improvements in Teflon Fabrication 


4. Reports on Teflon (polytetrafluoroethylene) devel- 
opments indicate emphasis both on improved manufac- 
turing and improved processing techniques, for unlubri- 
cated as well as lubricated compounds. Reduction of 
porosity is a prime objective. One important develop- 
ment is a process for casting Teflon film from an 
aqueous colloidal dispersion instead of the conventional 
method of shaving film from molded cylinder stock. The 
cast film can be made in much thinner form and with 
absence of objectionable “holes.” 

5. Minnesota Mining and Manufacturing Company’s 
perfluoroacid liquid dielectrics (the subject of the pre- 
viously summarized formal paper) actually function as 
chemical building blocks. An almost unlimited number 
of fluorinated compounds can be tailor-made to pre- 
determined characteristics. Present investigations in- 
clude solid polymers. 

6. Research in combinations of ceramics and fluoro- 
carbons was indicated by one source. Outstanding 
thermal resistance of ceramics would complement the 
superior dielectric properties of the fluorocarbons. 

7. Silicone rubber commanded most of the attention 
in the silicone group. Fabricating problems are still 
thorny. Removal of volatiles during vulcanization is 
essential if depolymerization is to be prevented. But this 
requires dry heat cure following continuous vulcaniza- 
tion in steam—a situation where practical processing 1s 
in conflict with the attainment of optimum material 
properties. It was felt that prime materials manufac- 
turers had the responsibility of producing materials that 
are adaptable to practical processing without loss of 
essential characteristics of these materials—especially 
the low-temperature flexibility and high-temperature 
stability. 

8. Materials manufacturers representatives felt, how- 
ever, that this problem is a two-way street. True enough, 
materials producers should try to develop materials that 
are usable on existing equipment, or with practical pro- 
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on all finishing 
problems 


1 Technical help on 
FINISHING METHODS 


Do you spray, dip, flow-coat or all three? 
Sherwin-Williams’ wide background of ex- 
perience in all types of production finishing 
methods— including electrostatic, automatic 
and hot spray—may help you solve produc- 
tion problems, whether defense or civilian. 


2 Specialized help on 
FINISHING MATERIALS 


Sherwin-Williams Industrial Production Line 
Finishes include a complete line of primers, 
reducers and finish coats for air drying and 
baking, for wood and metal, especially de- 
signed to meet civilian production line re- 
quirements. 


3 industry-wide experience 
on FINISHING DEVELOPMENTS 


Sherwin-Williams’ broad experience in finishes 
and finishing systems for all types of products 
provides every industry the benefit of improve- 
ments in materials and techniques developed 
in other specialized fields. 


“Another Product of | 
SHerwin-Wittiams 
INDUSTRIAL RESEARCH 
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PRODUCTION LINE 
too ! 


How well a finish for use on your defense contracts fits government 
specifications is only part of the problem. The other part is bow 
well it fits your existing facilities and production line set-up. 


Sherwin-Williams offers the benefits of industry-wide experience 
on both counts. In the production of specification finishing materials, 
this experience extends through two World Wars. In providing 
technical assistance in converting any portion of your production, 
with least possible modification in equipment, Sherwin-Williams 
offers the services of Industrial Finish Specialists with broad ex- 
perience in both civilian and defense production finishing. 


If you have any problems involving the use of finishes to meet 
government specifications, it will pay you to investigate the help 
that Sherwin-Williams can offer. Call, wire or write. The Sherwin- 
Williams Co., General Industrial Division, Cleveland 1, Ohio. 
Industrial Zone Offices located in Philadelphia, Pa., Newark, N. J., 
Chicago, IIl., Cleveland, O., Grand Rapids, Mich., Atlanta, Ga., 
Dallas, Texas and Oakland, California. 


SHERWIN-WILLIAMS 


INDUSTRIAL FINISHES 


for defense production ...for civilian production 


















































HIGH HEAT 
MICA PLATE 
for DOMESTIC ELECTRIC APPLIANCES 


® A composite, Inorganic-bonded highly-integrated mica insulut- 
ing material built-up from mica splittings, and approximating 
raw mica in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dieleciric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 
Does not react chemically with resistor materials. 
Unaffected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Engineering service available to help solve your insulating 
problems. Test samples and complete information on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM. MASSACHUSETTS 
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Durakool 
a dependable 

















10 YEAR SWITCH 


Steel-clad with mercury to mercury con- 
tacts, the Durakool hydrogen filled switch 
is performing with sensational dependability. 

































% Millions of contacts without a falter 
% Positive “Make and Break” contact 
action 
% Withstands high temperatures 
%& No deterioration in storage 
% Seven new models—I to 65 
amperes 
% Smaller in size, increased ca- 
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MERCURY SWITCHES 
See Telephone Directory for Local Distributor 




















or write 
Durakool, Inc. Elkhart, Indiana 









cessing means, but the materials users should try to 
adapt their equipment to whatever peculiarities the new 
materials may exhibit or demands they may make. 

9, Preliminary data on Dow Corning’s new Silastic 
152 were given. Outstanding feature is the low moisture 
absorption—0O.5 per cent after 7 days, as against from 
4 to 10 per cent for previously developed grades. ( wing 
to the low moisture absorption of this material the stabil- 
ity of its dielectric properties is not significantly affected 
by humidity. Other data reported: Power factor at 100 
cps, 0.0002 and at 10° eps, 0.0015. Dielectric constant 
at both frequencies, 2.9. 

Dielectric strength (350 rpm) is about the same as 
in other silicone rubbers but the stability is said to be 
better. Silastic 152 was said not to crepe-age nearly as 
much as other silicone rubbers, thus minimizing a source 
of molding difficulties. Prime objective in development 
of Silastic 152 was to provide a material adaptable to 
being molded and extruded with efficiency and ease. 
Data given here are based on material oven-cured for 
24 hr at about 250 C. Loss factor is said to be constant 
at 100 cps to 10° cps, from room temperature to about 
200 C. 

10. Representatives of General Electric Company 
pointed out that the general trend in silicones now is to 
modifications of existing materials rather than to crea- 
tion of brand-new materials. Some G-E materials now 
being readied for commercial announcement include a 
new G-E 316 silicone resin to be used as a low-tempera- 
ture material for coating purposes and a new Series 500 
silicone rubber combining an elevated temperature re- 
sistance with low-temperature flexibility down to —75C. 

11. Comment was made that no satisfactory bare- 
wire silicone-resin enamel has as yet been perfected. The 
alkyd-silicone resins offer some possibilities. 

12. Natural electrical mica situation is deteriorating 
both as to quality, supplies and prices. Integrated Mica 
Products Corp. reported its products now being used 
in certain AF transformers and in a silicone-resin- 
impregnated film form in capacitors. General Electric 
has developed a mica paper in tape form in 2-3 mil 
thicknesses, suitable for slot-lining and commutator in- 
sulation among other possible uses (See Table I). Fur- 
ther improvements were reported in the bonded-mica 
plate for high-temperature use developed by the New 
England Mica Company and previously described in 
this publication. (9) 

13. In the asbestos field, silicone-treated combina- 
tions of asbestos with glass-fiber material provide thin 
sheets with improved mechanical strength and tear re- 
sistance. This material is seen adaptable for taping over 
wire. 

14. Informal details were given on a new polyester 
film insulation (already summarized in Table I). 


Basic Dielectric Properties 


The Symposium on Dielectric Properties of Matter, 
as may have been expected, dealt primarily with quite 
basic investigations beyond the scope of this review. A 
note may be made of an interesting method, presented 
by Edward B. Baker, Dow Chemical Company, for de- 
termining the dielectric loss of poly o-chlorostyrene 
plasticized with 20 per cent by weight of diphenyl. Fig. 4 
(p. 96) shows a three-dimensional analysis of some of 
the resulting data. A mathematical analysis indicates 
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Their chisel edges lock 
2 ways against vibration, oo 
temperature changes, strain... 


Chains are still no stronger than their 
weakest link and there’s a chain of quality 
that runs through your purchasing and speci- 
fication of component parts. Your product can 
have no higher degree of quality than the lock 
washers which hold it together. Then standardize 
on “Everlock” Washers. The full length of each edge 
in their patented design digs in —into both the nut 
and the face of the work. They huld for keeps! 


There’s an “Everlock” for Every Lock Washer Need 

Four standard types are shown here but if special needs 
demand others, let Everlock be first to tell you how your 
most exacting specifications can be met. 

When ordering screw-washer assemblers from screw manufac- 
turers specify Everlock Washers for quality and fast service. 


Ask for the 1952 Catalog. Contains full specifications. 
Free on request. 


THOMPSON-BREMER & COMPANY, 1642 W. HUBBARD ST., CHICAGO 22, ILL. 
In Detroit: Sam T. Keller Company, 2457 Woodward Ave. 
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Robetshaw~ 


MODEL B-10 


MODEL B-10 


DIRECT ACTING TYPE 

BREAKS CIRCUIT ON RISE OF 
TEMPERATURE. Particularly 
suitable for sterilizers, steam 
tables, warming tables, ovens, 
coffee urns, deep-fat fryers. 


Write for Catalog B-10 






































FOR TEMPERATURE 
CONTROL 


FOR WARNING 
SIGNALS 


MODEL B-20 
REVERSE ACTING TYPE 


MAKES CIRCUIT ON RISE OF 
TEMPERATURE. Particularly 
suitable for warning lights or 
signals on over-temperature for 
application to fire signals, sig- 
nal overheating, motor gener- 
ators, etc. 


In home ond industry... EVERYTHING'S UNDER CONTROL 


obertshaw 


THERMOSTAT DIVISION 
ROBERTSHAW-FULTON CONTROLS COMPANY 


YOUNGWOOD, PENNSYLVANIA 








Table VI—Effect of Concentration of Anthra- 
quinone Stabilizer on Chlorinated 
Paper Capacitors 


(Chlorinated naphthalene impregnant. Two layers of 
0.4-mil paper. Life test at 130 C, 450 volts d-c.) 


Anthraquinone 


concentration, % None 0.5 1.0 2.0 4.0 
Median life, hr 3.7 42.5 116 540 1000, 


Vole: Each value given represents a run on 10 test units. Fractions of a 
per cent of stabilizer produce 10-fold and greater improvements in life. 
while 4.0 per cent produces a 280-fold improvement. 

Source: Bell Telephone Laboratories. 


a 


that the transition in the loss occurs at a critical fre- 
quency rather than a critical temperature. 

The use of stabilizers (actually inhibitors of electro- 
chemical deterioration) to improve the d-c life of paper 
capacitors was presented in a paper by D. A. McLean 
and H. A. Sauer, both of Bell Telephone Laboratories. 
Table VI shows the effect of concentration of a stabi- 
lizer (anthraquinone) on the life of chlorinated capaci- 
tors. While mineral-oil capacitors do not fail as decided- 
ly as unstabilized chlorinated-compound capacitors, 
further studies show that many of the stabilizers are 
also effective in improving the life of the mineral-oil 
types. Test data were cited indicating improvements in 
life up to 30-fold. 

A paper on “Calculation of the Static Dielectric Con- 
stant of Ice,” by J. G. Powles, Princeton University, 
although quite theoretical, had in fact a practical back- 
ground. This problem is a very real one in connection 


Table Vil—Highlights of Round-Table Dis- 


cussion on Biological Deterioration of 
Insulating Materials 


1. Results of extensive Bureau of Ships test program 
conducted in Panama Canal Zone on standard re- 
ceivers using JAN components showed no significant 
change in sensitivity between equipment coated with 
fungistatic agents and uncoated (control) equipment. 
... Tests were held over a period of some 1300 days 
during several wet/dry season cycles. 

2. Other conclusions: It is necessary to watch every- 
thing on equipment—even the lacing twine—to de- 
termine the effects of environmental deterioration. 
The more critical the circuit affected, the more seri- 
ous is the effect. . . . Surface circuits are particularly 
critical. 

3. Moisture and the resulting corrosion are equally im- 
portant factors to watch and evaluate in tests of this 
nature. ... The basic and most important problem 
is to segregate the effects of fungus itself from that 
of fungus and moisture. 


4. In the Bureau of Ships program described, paper- 
base phenolic terminal strips were used for test eval- 
uation. No significant difference was found between 
fungistatic-compound-coated strips and noncoated 
strips, but there was a difference caused by the 
method of coating. Some strips had a 2-mil 
coating, dip processed; others were 4-mil, also dip- 
coated, and 8-mil spray-coated. Heavier-coated sam- 
ples retained more moisture during the dry season. 
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this is the braille 
way of saying: 


13 GRAMIX' bearings 


insure long life and trouble- 
free performance of the 
new improved 


Perkins Braille-Writer 
















The new Perkins Braille-Writer, equipped 
with GRAMIX bearings, is a vastly improved 
machine for typing Braille. This machine, 

made by the Perkins Institution for the Blind in 
Watertown, Massachusetts, is faster and quieter 
than the older models and is easier for the 

blind to operate. It contains 13 GRAMIX bear- 
ings. One is on the knee of each of six keys, two 
are on each end and two in the middle of the 













roller, and one on the spacer keys. These oil- 






impregnated die-pressed bronze bearings to 

a great extent account for the improved per- 
formance of the new model Perkins Braille- 
Writer. GRAMIX bearings and other parts are 
die-pressed from a wide variety of pow- 

dered metals to tolerances as close as .0005”. 
They can be formed in relatively complicated 
shapes that require little or no machining. 
GRAMIX self lubricating parts are strong and 
tough. They possess unusual durability 

and extremely long life in many difficult 
applications. If your product requires 
relatively small bushings, seals, bear- 

ings, or other small moving parts 

GRAMIX can probably help cut its cost 

and improve its performance. For 

complete information write to: 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION = SAGINAW, MICHIGAN 
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FOR YOUR PANEL 


A NOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR 
NE-51 NEON LAMP 
For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 
—‘built-in.”’ 
RUGGED 
DEPENDABLE 
LOW IN COST 


WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 


Among our thousands of Pilot Light Assemblies there is one 

which will fit your special conditions. Many are especially 

made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 


ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 














































SPRING 7-1300 




















FOR SIMPLICITY, SPEED 
and ECONOMY in the 
joining of metal, wood, 
plastic and other mate- 
rials, Cuyahoga Snap- 
Clips surpass all ordinary 
fastening methods, be- 
cause Snap-Clips require 
no tools, nuts, bolts, studs 
or rivets . . . a slight pres- 
sure of the bare hands 
joins the parts in a vice- 
like grip . .. all it needs 
is a hole! 







Send inquiries to 


7ée CUYAHOGA SPRING Co. 


1075] BEREA ROAD © CLEVELAND 2, OHIO 








with the performance of radar and other military equip- 
ment in the Arctic areas, where ice formations tend to 
attenuate or distort signals. Among other papers, R. R. 
Shively, Jr., Pennsylvania State College, presented the 
experimental results of investigations on the 
behavior of simple alkali-containing glasses. Among his 
conclusions were (1) that the dielectric loss increases 
very rapidly with increasing alkali content and (2) that 
the loss of a glass containing two or more alkalies js 
appreciably lower than a comparable single-alkali glass 
of the same total alkali content. The same is true for 
silicates, phosphates and borate glasses. 

The Symposium on Dielectric Measurements _pro- 
vided material of much value and explored several new 
methods for coping with some current problems. Space 


loes not permit any detailed report of these papers, since 


dielectric 


( 








Fig. 5—General Radio’s sample holder for solid dielectric 
materials (Type 1690-A). This is a micrometer-type 
holder featuring low, constant resistance and low induce- 
tance in the current path to the movable electrode. (See 
cross-section diagram below.) Accurate measurements of 
dielectric constant to at least 500 me are attainable. 
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to solve the shortage puzzle 


= 
replace key pieces with 


LAMicoip, a thermosetting plastic laminate, has 
already proved itself for such uses as terminal 
blocks, panels, dials and many other applications. 

[he same qualities that make it adaptable to 
these uses may also provide practical answers to 
your material shortage problems . . . and perhaps 
even bring you savings or improvements! 

For example, you can obtain LAMIcorp in a wide 
variety of forms and grades which are almost cer- 
tain to possess the exact characteristics your product 


Mm 


ELect@eicar 


INSULATION 


High Dielectric Strength 
Low Power Factor 

Heat Resistance 

Low Moisture Absorption 
High Impact Resistance 
Dimensional Stability 
Light Weight 

Tensile Strength 


Resistance to Abrasio’ 


requires. This versatility is possible because LAMI- 
corp is produced through the use of many different 
fillers such as glass, nylon, fabric, paper, etc. with 
a variety of resins. 

LAMICOID is supplied in standard sheets, rods and 
tubes, or fabricated into parts to your specification. 
We will be pleased to put our 58 years of experience 
to work on your electrical insulation problems. 
Send your blueprints and specifications today for a 
prompt quotation. 


MICA baulelloe COMPANY 


Schenectady 1, New York 


Offices in Principal Cities 


LAMICOID (Laminated Plastic) « MICANITE (Built-up Mica) « 
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EMPIRE (Varnished Fabrics and Paper) « FABRICATED MICA 





ROUND HEAD 






FILLISTER HEAD 


HEXAGON HEAD 


SAVE DRAFTING TIME 


Kight Way to 
MEASURE MACHINE SCREWS 


By dimensioning and naming machine screws as 


indicated, you avoid misunderstanding, cut down 


on drawing changes and save time in purchasing. 
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it would be necessary to provide illustration of the vari- 
ous instrumentation arrangements and associated data. 
Mention may be made of the paper by I. G. Easton, Gen- 
eral Radio Corp., describing “A Two-Terminal Speci- 
men Holder for Use Over a Wide Frequency Range.” 
This is a micrometer-type holder (Fig. 5) designed for 
use with solid dielectric materials. A detailed descrip- 
tion is available in a General Radio publication. (10) 

The holder permits use of specimens slightly smaller 
than the electrodes, a significant point since the discus- 
sion at the meeting indicated that the most accurate 
measurements are obtained under such conditions, By 
using this technique it appears that two-terminal meas- 
urements can be made with a micrometer-type holder 
to an accuracy normally associated only with the three- 
terminal guarded-circuit measurements. 

It was disclosed during the discussion that an ASTM 
round-robin is underway covering dielectric measuring 
methods for high frequencies. Test results have already 
been submitted to the committee chairman covering 
results at frequencies between 100 and 2400 megacycles. 
Ooo 
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Reprints—Dielectric Research 


Availability of reprints of the preceding article, 
(“Research Progress in Dielectrics—1951”) will be 
announced later. 

A limited supply of reprints of the 1950 Conference 
on Electrical Insulation (“Report on Dielectric Re- 
search,” February 1951 ELEcTrRicAL MANUFACTURING) 
is still available. Copies may be obtained by readers 
through company letterhead requests addressed to: 


John A. Campbell, Director of Reader Service 
Gage Publishing Company 
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1250 Sixth Ave., New York 20, N. Y. 
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Want more information? 
More examples of G-E silicone 
developments of importance to 
industry are to be found in 
The Silicone Story. Send the coupon 
today for your free copy. 


GENERAL @@ ELECTRIC 
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Longer life of electrical equipment at high temperatures 
resulting in important savings in rewind costs and less 
down time—is made possible with a new class of 

General Electric silicone insulation. This “Class H” 
insulating material provides an unusually high overload 
capacity. It withstands temperatures up to 480 F for 
limited periods; has temperature resistance 90-135 degrees 
Fahrenheit above conventional insulating materials. 


G-E silicone insulation offers engineers new opportunities 
to design motors for heavy-duty jobs. Traction motors, 
often subject to high operating temperatures and 
mechanical abuse, are being built with armature and 
field coils wound with glass-backed mica insulation 
bonded with G-E silicone varnish. These coils don’t shrink 
or loosen at extremely high 

temperatures . . . last longer because 

they stay tight in the machine. 


Section E-1 
General Electric Company "hag 
Waterford, New York “eg 


Please send me my free copy of The Silicone Story. 
Name 

Firm 

Street 


City ‘ Zone 


(In Canada, mail to Ca 


General Electric 


!., Toronto.) 
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STEEL 


Every Kind 


Some steel products are in short supply but 


over-all stocks are still large, diversified 
NEARBY STOCKS INCLUDE: 

BARS—carbon & alloy, hot 
rolled & cold finished 


STRUCTURALS—channels, 
angles, beams, etc. 


PLATES—U, M. & sheared, 
Inland 4-Way Floor Plate 


SHEETS—hot & cold rolled, 
many types & coatings 










TUBING—seamless & welded, 
mechanical & boiler tubes 


STAINLESS—Aliegheny sheets, 
pilates, bars, tubing, etc. 


REINFORCING bars & access. 
BABBITT bearing metal 


MACHINERY & TOOLS for met- 
al fab. ication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Louis, Los Angeles, San Francisco 

























































RANGING FROM 
1 TO 120 SECONDS 


Features: — Compensated for ambient 
temperature changes from —40° to 110° F 
. . » Hermetically sealed; not affected by 
altitude, moisture or other climate changes 
. . . Explosion-proof . . . Octal radio base 
. .. Compact, light, rugged, inexpensive .. . 
Circuits available: SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 
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VOLTAGE OF 24V ' WITH AMPERITE 
BATTERY & CHARGER | VOLTAGE VARIES 
VARIES APPROX. 4 ONLY 


P 90% | 2% 


¢ 

.°” Amperite REGULATORS are the simplest, 
lightest, cheapest, and most compact method 
of obtaining current or voltage regulation 
. . - For currents of .060 to 6 Amps... . 
Hermetically sealed; not affected by altitude, 
ambient temperature, humidity. 

Write for 4-page Illustrated Bulletin. 


—e_ 
BATTERY VOLTAGE 
















FA mPERITE CO., Inc., 561 Broadway, New York 12,N.Y. 


Atlas Radio Corp., Ltd., 560 King St., W. 7 































rials,” General Radio Experimenter, August 1951. 


Note: See also “Bibliography on Electrical Insulation,” 
ELECTRICAL MANUFACTURING, August 1951, p. 232. An 
annotation of some 50 articles that had previously ap- 
peared in this publication. 
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in Loom Controls 
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(Continued from page 





Oiltight Wiring Systems Are Possible, May 1951, page 
92. Staff article points out that machine tool electrical 
engineers are able to meet industry and JIC electrical 
standards only by improvising with building construc- 
tion materials not designed for machinery service. 






Electrical Controls Automatize Dinnerware-Forming Ma- 
chines, March 1951, page 74. How a basic hydraulic 
system with interlocking electrical controls was applied 
to two functionally separate but design unified ma- 

chines for semi-automatic operation on small pottery. 





How to Lay Out Panels for A-C and D-C Motor Con- 
trols, January 1951, page 78, and Wiring of Panels for 
Motor Controls, February 1951, page 98. A two-part 
article which gives guidance to machinery makers 
who design and assemble their own panels from pur- 
chased control components. Use of templates for com- 

ponent layout, panel materials, enclosure temperatures, 

electrical spacing and wiring are among the topics 

COV ered. 








Performance of Magnetic Devices Used in A-C Control 
Circuits, December 1950, page 100. Operating char- 
acteristics of starters, contactors and solenoids used 
in industrial machinery control are analyzed by a 
machine tool electrical engineer, with respect to elec- 
trical and mechanical variables like voltage, frequency, 
stroke and force. 

























Machine Tool Electrical Standards with JIC Standards, 
November 1950, page 85. Full text of this important 
Standard as revised and adopted by the National 
Machine Tool Builders Association. 
















Printing Press Speed Control with Magnetic Amplifier, 
August 1950, page 83. Firing point of ignitron rec- 
tifiers is governed by a saturable-reactor phase-shift 
device to control voltage to shunt-wound d-c motors. 










Electrical Requirements for Mine Service are Severe, 
June 1950, page 80. Detailed mechanical design of 
the seven special motors and controls devised to pro- 
vide explosion-proof construction in confined space 
in the Joy continuous coal miner. 











Control Problems Highlighted at Machine Tool Forum, 
June 1950, page 114. Electronic control, electrical 
braking of motors and the use of standard electrical 
equipment on complicated machine tools were among 
the subjects reviewed at the 14th Westinghouse Forum. 






How to Lay Out Control Circuits, April 1950, page 97. 
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EXTRA FEATURES AT 
NO EXTRA COST... 


Totally enclosed .. . ball-bearing. 
Externally ventilated, fan-cooled, 
non-clogging. Dust-proof, splash- 

proof, lint-proof. 
Standard NEMA dimensions. 


Corrosion-resistant .. . inside and 
out. Specially impregnated to resist 
moisture. 
Standard and face mounted end- 
plates, interchangeable for vertical 
or bracket type motors. 


ASK FOR BULLETIN and mechanical 
data on our complete line of electric 
motors (1/20—20 HP). 


LOUIS 
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REVERSING CONTROLLER 
HAS BUILT-IN THERMAL 
OVERLOAD UNIT 


The Furnas JTS controller 
is unusual in being both a 
reversing switch and also a 
protector of the motor it 
controls. A thermal unit 
stops the motor when it 
draws excessive current due 
to low line voltage or an 
overload,—a neat, built-in 
safety feature that saves 
time and money. 

Large, renewable contacts, 
arc shields and sturdy con- 
struction add up to a con- 
troller that will withstand 
hard industrial service. 
Flange mounted and weatherproof styles are avaiil- 
able; full particulars sent on request. Write Furnas 
Electric Company, 1024 McKee Street, Batavia, 
Iinois. 


The JT5 reversing switch is rated 5 hp., 220-550v, 
3 hp., 110v AC. Overall size 10 in. high, 434 in. 
deep, 3 in. wide. A similar reversing controller, 
JT2, rated 3 hp., 220-550v AC is available. 
SPECIAL CONTROLS—We are prepared to furnish 
special drum controllers, pressure switches, foot 
switches, and magnetic starters. Your inquiries 
are invited. 








Step-by-step procedure for analyzing circuit problems 
and constructing elementary wiring diagrams. 





Flexibility in Cycle Controls, March 1950, page 108. 
Showing how additional functions can readily be 
added to a machine tool (B. & S. grinder) when basic 
functions are motor driven. 


Electric Clutches Keep Metors Cool, February 1950, 
page 82. Magnetic clutches tied in with the control 
cycle solve problem of rapid starting and stopping 
and frequent reversals of machine tool spindles, with- 
out overheating the drive motor. 


Saturable Reactors Solve Heat Control Problem, February 
1950, page 100. Two-stage reactor amplifies signal 
from thermostatically controlled impedance bridge to 
govern voltage on fluid resistance heaters in milk 
pasteurizer. 


Electronic Controls for Safety at High Speed, January 
1950, page 66. Novel reactor control for motor on 
a 40,000-rpm biological centrifuge holds speed setting 
within 3 per cent. Additional components provide 
braking by plugging and low-speed cutoff to prevent 
sudden stops, together with overspeed protective 
devices. 





Standardization Advances 


on the International Level 
(Continued from page 113) 


pliances of the higher wattages are often supplied from 
380-volt, 3-phase, 4-wire circuits with neutral grounded. 

Grounding is a matter on which a wide variety of 
opinions exist in Europe. Voltages are almost too nu- 
merous to mention, but so many circuits are 220/380 
volt, 3-phase, 4-wire that all designs should be suitable 
for that service. American manufacturers wishing to 
sell in countries using 220-volt and 380-volt circuits 
with 220 volts to ground therefore should pay careful 
attention to the CEE specifications. 

Definite comparisons of CEE specifications with com- 
parable American Standards will not be possible until 
final drafts are adopted by CEE. However, it is possible 
to point to some of the more important differences that 
appear from comparison of the tentative CEE Specifica- 
tions with American Standards. 


Domestic Electric Cooking and Heating Appliances 

This specification will be in two parts. Part I will 
include all the general requirements and test methods 
that apply to all appliances. Part I] will include the 
specific requirements that may apply to particular ap- 
pliances in addition to the general requirements or as 
modifications to them. The fourth draft of proposed 
Part I had been received by ASA prior to the meet- 
ings in Finland. The Underwriters’ Laboratories re- 
viewed it, and compared it with their standard. Some of 
the requirements that are more severe than American 
requirements are: 

Dielectric Test. Fifteen hundred volts, 50 cycles, be- 
tween the conductors and all exposed metal parts with 
the appliance connected to a supply voltage to give 1.27 
times rated wattage and operated under certain test con- 
ditions. Heating the appliance to 1.27 rated wattage was 
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MORE POWER IN 
SMALLER ‘‘PACKAGES”’ 


With Oni 


Glass Insulated 





You can make important savings besides as- 
suring better equipment performance with Rome 
Glass Insulated Magnet Wire. Because of its re- 
markable space factor, windings do not bulk as 
large as with other types of insulation. This per- 
mits smaller frame design... saves scarce mate- 
rials .. . reduces weight . . . saves money. You 
pack more power into a smaller “package.” 

In any rotating or transformer equipment, 
Rome Glass Insulated Magnet Wire assures 
more dependable performance, as well as high 
resistance to heat, moisture and corrosion. Rome 
Silicone Treated glass insulation represents a 

Copper wire mill products are a Controlled 


Material under N.P.A. Controlled Materials 
Plan . . . USE YOUR CMP ALLOTMENT. 


ROME CABLE CORP., Dept. EM-1, Rome, N. Y. 


Send me the new Rome Magnet Wire Catalog. 
Name 
CNN a coc Se eecenl tare sieasenieuaitanspctentouennsiadl 
a a 
TOR 
eh eae see eng Zone........ State .........- 
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Magnet Wire 


significant advancement in the attainment of 
higher operating temperatures. Conservatively 
rated at 175° C. (347° F.) Silicone Treated Glass 
Magnet Wire has operated successfully at tem- 
peratures above 200° C. (392° F.). High dielec- 
tric strength and overload protection are plus 
factors. 

Quality controlled from bar to finished wire, 
Rome Magnet Wire is made in round, square 
and rectangular shapes in a wide range of sizes. 
Other types of insulation can be supplied as re- 
quired. For complete information send for the 
Rome Magnet Wire Catalog. 


It Costs Less To Buy the Best 


Corporation 


m 


ROME - NEW YORK 
er Tcd 


RANCE + CALIFORNIA 
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ABBOTT BALLS 
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do the job RIGHT HERE! 
Abbott Bearing Balls, used as a valve in millions of 
grease fittings, do their part to keep civilian and mili- 
tary transport equipment effectively lubricated. 

Every Abbott Ball — DEEP HARDENED with a mirror- 
like, glass hard finish — is shock resistant 
and performs efficiently under high 
load factors. Use Abbott . . . the all, 
round ball. Abbott Catalog-Man- 
val contains full information on 4 
ball sizes and uses. Write for it! 






















THE ABBOTT BALL COMPANY 
60 Railroad Place, Hartford 10, Conn. 














Does your product need MOTION 
at SLOW SPEED? 


If you are now manufacturing 
a product or developing a 
product where you need mo- 
tion at slow speed, here is a 
motor for you. Manufactured 
in volume, and for immedi- 
ate delivery, in 3 sizes with 
output shaft of 1 to 100 
R.P.M. and with torque of 
from 5 to 500 in. ounces, de- 
pending upon the speed de- 
sired. 


These AC gear motors are 
precision built and thousands 
are in use today. Magnetic 
clutch can be supplied where 
over-run or _ intermediate 
operations is an objection. 
For further information send 
the requirements of your ap- 
plication to us. 


~ [Mfatonesernet Company 





RACINE, WISCONSIN 


Designers and Manufacturers of 
SPECIAL INDUCTION MOTORS 


said to be necessary because of the wide variations in 
voltage found on different parts of the same power dis- 
tribution system in many parts of Europe. 


Leakage Current. Proposed maximum leakage cur- 


rent of 5 ma measured at rated voltage, with all heat- 
ing elements switched on and connected to a supply 
voltage to give 1.27 times rated wattage and heated to 
normal condition. There was much discussion of this at 
the meetings and it is recognized that this value is a 
quality requirement and that, for safety only, a higher 
value might be accepted.* In fact, the Swiss delegate 
stated that under the CEE test method leakage currents 
of 15 to 18 ma are usually encountered, 


and suggested 
that the 5 ma limit be increased to 20 ma. 












Resistance to Humidity. The appliance is to be ex- 
posed to a relative humidity of 93 to 95 per cent for 48 
hours and then a dielectric test of 1500 volts is made 
immediately after the appliance is connected to a supply 
source at 10 per cent over the rated voltage. 


Maximum Temperatures. Maximum temperatures on 


various materials and on supporting and adjacent sur- 
faces are somewhat lower than Underwriters’ Labora- 
tories standards accept. 

Test methods are provided for determining the de- 
gree of softening of insulating materials under heat and 
also the release of gases or the flashing over of surfaces 
of insulating materials under heat and electrical poten- 
tial. 


Enclosures. Effectiveness of guards or enclosures in 
preventing entrance of foreign objects is determined by 
tests with a group of tools somewhat more complicated 
than those described in Underwriters’ Laboratories 
Standards as, for example, an artificial finger to test 
accessibility of live parts through ventilating openings. 


Fire Risk Tests. Specific methods of test will appear 
in the sections of Part II dealing with each type of 
product. 


Creepage Distances. In general these are longer than 
in American practice because of the predominance of 
220-volt supply with 220 volts to ground. 

Cords and Plugs. Only rubber or thermoplastic in- 
sulated flexible cords are permitted. Appliance and at- 
tachment plugs must be according to the CEE specifica- 
tion for those devices. 


Switches. The CEE specification will call for double- 
pole switches for all heating units in an electric range 
because so many European supply circuits have no 
grounded conductor. Voltage surges in the neutral are 
feared even if it is grounded. Many American ranges 
are not acceptable abroad because of factors arising 
from these grounding practices, and European power 
system engineers do not seem to agree among them- 
selves on grounding systems. 


Most of the discussion at the Florence meeting was 
about Part II—Ranges, Ovens, Broilers and Hot Plates, 
and Part I11I—Water Heaters, and Part I1V—Table Ap- 
pliances. On water heaters, for example, there was a 
long discussion on the subject of safety valves and check 
valves required by water supply authorities. Specifica- 





* For a detailed discussion of this problem on domestic equipment see 
“Seleeeande fee Safety in Electrical Product Design,” October 1950, 
page 160. 
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Representative rheostats 
with Louthan parts are 
shown above. 


The porcelain insulators you need to make 
accurate rheostats and resistors are assured 
by Louthan’s careful workmanship and 
close inspection. Many years of cooperation 
with manufacturers of electrical equipment 
gives us an understanding of your problems 
and a knowledge of your requirements. 
Louthan specializes in Vitrified, Refractory, 
_.. and Low-loss Steatite Porcelain 
< insulating parts for your various 


EO 


to meet your needs 


applications. All parts are made with the 
clean, smooth surfaces, the good mechani- 
cal strength, the specified electrical proper- 
ties, and the dimensional accuracy your 
applications demand. 

Louthan production facilities are geared 
for volume production and prompt de- 
liveries. Our staff of engineers will gladly 
study your special insulation problems. 
Send us your inquiries today. 


EXCLUSIVE REPRESENTATIVES: 
H. B. ZEIGER, 369 Lexington Ave., New York 17, N.Y. 
GLENN GARNER COMPANY, 1829 Civic Opera Bidg., Chicago 6, Ill. 
WM. F. HOEFER, 1519 Casa Grande, Pasadena, Calif. 
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EAST LIVERPOOL, 


A Subsidiary of Harbison-Walker Refractories Company 
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How Many of These 
Features in Your Motor 7 
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COILS are vacuum impregnated (not gravity dipped) 
assuring uniform and complete saturation. 














4-POINT DIE CAST BEARING BRACKET affords uniform 
air gap of minimum clearance for maximum power and 
minimum heat. Assures permanently accurate bearing 
alignment. 








EXTRA CAPACITY OIL CUPS for long operating periods. 






EXTRA BEARING LENGTH for longer life, quiet operation. 
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Compare this versatile Scruggs 4-pole shaded pole motor with 
anything available as to performance, price, adaptability and 
delivery service. Shown above are only a few of the features 
which have made it outstanding for hundreds of applications. 


Scruggs motors are available in skeleton, ventilated or completely 
enclosed types. 


SAMPLE MOTOR FURNISHED ON REQUEST 


Write, wire or phone us today about your application. Specify 
exactly what you require. Without obligation, we'll gladly send 
you a sample motor on memorandum invoice, built to your specific 
requirements. The Loyd Scruggs Co., 1022 N. 6th St., St. Louis 1, Mo. 

























HANDEE 


National manufacturers like 
the Chicago Wheel and 
Mfg. Co., Chicago, distribu- 
tors of the famous HANDEE, 
stake their reputations on 
































Loyd Scruggs Company 








craftmanship in vital com- 
ponents of their products. 
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A DAZEY CORPORATION SUBSIDIARY 


















248 

























MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 


tions vary also for location of inlet and outlet pipes 

. - . ’ 
relation of thermostat to heating elements, and use of 
safety plugs to prevent overheating. 


Domestic Motor-Operated Appliances 

This specification also will be in two parts. Part ] 
will contain all the requirements and methods of test 
that apply to all such appliances. Part II will contain 
the requirements that apply only to a particular appli- 
ance either as additions to or deviations from the gen- 
eral rules in Part I. The third draft of the proposed 
specification had been received by ASA. Underwriters’ 
Laboratories reviewed it and compared it with their 
standard. 





Protection Against Electric Shock. Since most of the 
power supply is 220 volts to ground, much attention is 
given to protection of the user against shock. Three 
classes of appliances are covered by the requirements. 

Class I are those appliances that are provided with a 
grounding conductor in the cord for grounding all ex- 
posed parts that can possibly become alive. Class IT are 
those appliances not provided with a grounding con- 
ductor in the cord but in which either double insulation 
or reinforced insulation protects the exposed metal 
parts. Class III are those appliances designed for use on 
source of power not exceeding 42 volts a-c which usu- 
ally is obtainable through an insulating transformer, 
IXnclosures for all classes are tested in the same manner 
as enclosures for heating appliances. 


Starting (Under Load). Shall not blow a 6-amp fuse 
with a possibility of raising this to 10 amp. The test is 
made with a silver fuse wire of appropriate size. It 
was stated that the 10-amp limit applies to 120-volt 
appliances as well as to those for 220 volts. 


Switches. A switch must be mounted on the appliance 
and on fixed appliances it must open all supply con- 
ductors. 


Heating. The appliance is connected to the most un- 
favorable voltage between 0.9 and 1.1 times rated volt- 
age and tested under normal load. Maximum rise in 
temperature is specified on many of the parts and for 
many materials. Some limits are lower than customary 
in American requirements. “Normal load” is described 
for a number of appliances in Part II. 


Dielectric Strength. For Class I appliances (which 
have provision for grounding) 1500 volts between parts 
of opposite polarity and between live parts and accessi- 
ble metal parts. For Class II appliances (with no pro- 
vision for grounding) 1500 volts between parts of op- 
posite polarity and 2500 volts between live parts and 
accessible metal parts. These tests made after humidif- 
cation and after the endurance tests. 


Leakage Currents. During the heating test under load 
the leakage current shall not exceed 0.5 milliamperes, 
but may be more if equipped with a radio interference 
suppressor. After 48-hr exposure to 90 to 95 per cent 
relative humidity, the insulation resistance shall not be 
less than 2 megohms. 


Endurance Tests. Normal load run of 48 hr at 90 per 
cent rated voltage and 48 hr at 110 per cent rated volt- 
age. Also under normal load, device is started 50 times 
on 90 per cent of rated voltage and 50 times on 110 
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IT’S MADE OF BERYLCO BERYLLIUM COPPER 


Designed for dependable operation 
over millions of cycles, this unit— 
manufactured by the Micro Switch 
Division, Minneapolis-Honeywell 
Regulator Company—is used in the 
most exacting modern equipment. In 
critical industrial applications, these 
switches control machine tools, busi- 
ness machines, instruments and 
materials handling equipment. In the 
present defense effort, they play an 
equally important role in weapons, 
ships, planes and tanks. 


Berylco beryllium copper made pos- 
sible the design of these switches. 
Berylco's high endurance strength 


permits the necessary spring action to 
be crowded into the required space. 
Its ability to be hardened after form- 
ing permits a one-piece blade. Its 
greater uniformity permits more con- 
stant operating characteristics. 


The basic switch, shown here, has an 
Underwriters’ listing of 15 amp., 125, 
250 or 460 volts ac. Recent switches, 
so small that it takes 265 to make a 
pound, are rated at 5 amp., 125 or 
250 volts ac. These are only two of 
some 5,000 catalog items which can 
be produced inexpensively and in 
mass-production quantities because of 
the desirable properties of Berylco 
beryllium copper. 


It will pay you to find out what 
Berylco can do for you. Take advan- 
tage of the know-how of the world’s 
largest producer. Write or phone any 
of the offices listed below. 


VALUABLE ENGINEERING INFORMATION 
on Berylco beryllium copper is 
contained in a series of technical 
bulletins, published monthly. To 
receive your copy regularly, write on 
your business letterhead. 


TOMORROW'S PRODUCTS ARE 
PLANNED TODAY WITH 
BERYLCO BERYLLIUM COPPER 


Sample material available for testing purposes 


THE BERYLLIUM corroration 


DEPT. 2A, READING 5, PENNSYLVANIA 
New York + Springfield, Mass. + Cleveland - Dayton - Detroit - Chicago - Minneapolis - St. Louis - Seattle - San Francisco - Los Angeles 
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Representatives in principal world-trade centers 
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Rogan Offers a Wide Variety of Stock Molded 






















































































SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for free catalog now! 


ROGAN BROTHERS 252°, IRVING PK. BLVD. 


CHICAGO 18, ILLINOIS 
Compression Molders and Branders of Plastics 


Type 
Shape 
Size 
Winding 
Insulation 
Treatment 
e Cost 


CONSULT DAVIS 
ON YOUR COILS 


Coil Builders to industry for 
more than thirty years 
Two large plants and a generation of speciali- 


zation in windings prove a ready and 
satisfactory answer. 









































































































































Davis engineers welcome consultation with 
you on any coil problem. Coils are made 
exactly to your specifications — plus Davis 
quality — any quantity small or large. 


Use our cooperative service. Send B/P, sample 
or data for immediate attention. No obligation. 


Factories in Chicago and Kentland, Ind. 


DEAN W. DAVIS & CO. 


Factories in Chicago and Kentland, Ind. 
3414 MILWAUKEE AVE., CHICAGO 4I], ILL 
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per cent of rated voltage. Automatically operated start- 
ing switches are tested for 5000 operations at 90 per 
cent of the rated voltage. Thermostats or switches con- 
trolled by thermostats are loaded as under normal oper- 
ating conditions and subjected to 1000 operations. Brush 
wear under these tests is limited to an amount to be 
determined later. 


Mechanical Strength. Various tests are provided in- 
cluding a shock test which is a 5-cm drop of a wooden 
platform on which the appliance rests, repeated 50 times 
and various blows by a hammer-like pendulum against 
molded parts, handles, etc. 


Cords and Plugs. Rubber or thermoplastic flexible 
cords and the plugs must be according to the CEE 
standards for them. 

Wiring Terminals. Specification of wiring terminals 
and method of connecting and protecting flexible cords 
covered in considerable detail. 


Creepage Distances and Clearances. Distances be- 
tween live parts, and live parts and accessible or 
grounded metal parts, over insulation surfaces and 
through air, in many instances are greater than Amer- 
ican requirements. 


Part II—Tentative specific requirements are already 
given for “normal load” and other characteristics for the 
following products and others are to be added: 


Washing Machines Vacuum Cleaners 
Centrifugal Wash-Dryers Floor Polishers 
Dish-Washing Machines Sewing Machines 
Hair Dryers Phonographs 
Hair Clippers Clocks 

Electric Shavers Fans 

Massage Apparatus Food- Mixers 
Business Machines (Portable) Liquid-Mixers 


Projectors, Motion Picture(16 mm only) Refrigerators 


Rubber Insulated Wires and Cables 
This specification has been issued in printed form, 
and much work done on its revision and additional spe- 
cifications. This standard is now nearly complete in a 
form not much different in technical requirements from 
Underwriters’ Laboratories standards. 


Plugs and Sockets 

Work on this specification was practically completed 
at the Helsinki meeting. A few changes are referred 
back to the editorial committee and then the document 
will be presented for final approval. 

Since the 6-amp and 10-amp plugs use round pins 
and involve the grounding problem no attempt will be 
made in this report to make any comparisons with 
American designs. Plugs for 15 amp, 220 volt and 380 
volt, two-pole and three-pole, with grounding pin are 
under consideration. The outlet box into which the 
10-amp, 220-volt socket is mounted was the subject of 
much discussion. 

The predominance of 220 volts to ground on the final 
branch circuits is the cause of several differences be- 
tween European and American requirements for safety 
in appliances, wiring devices and materials. 

This is the reason several countries have required a 
third wire in the cord to ground the exposed metal 
parts of portable appliances. In some countries such 
grounding is not required on portable appliances rated 
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for superior performance 


There is NO substitute for Kanthal. This long-life electric resistance alloy allows you 
to maintain temperatures at any degree up to 2460° F (1350° C). Available in four 
grades of wire, ribbon, and strip, Kanthal is outstanding among non-precious re- 
sistance alloys . . . and these facts clearly show why: 


@ HIGH MAXIMUM OPERATING TEMPERATURES — up to 2460° F (1350° C) @ HIGH- 
LY RESISTANT TO OXIDATION AND SCALING @ HIGH SPECIFIC RESISTANCE — 
from 812 to 872 ohms per CMF @ HIGH SURFACE LOADING — Kanthal withstands 
higher loading in watts per sq. in. than common resistance alloys @ LOW SPECIFIC 
GRAVITY — from 7.1 to 7.25 @ 


Kanthal is the world-recognized Swedish Iron-Chromium-Aluminum-Cobalt Alloy that 
gives superior performance in most types and grades of electrical heating equipment. 
Deliveries are now being made from our new American plant in Stamford, Connecticut, 
where ample supplies are available. Now, you can Kanthalize your electrical appli- 
ances and furnaces with complete confidence. 


SALES REPRESENTATIVES IN U.S.A. — Calif., Los Angeles: Montgomery Brothers, 
2113 South San Pedro Street @ Calif., San Francisco: Montgomery Brothers, 1122 
Howard Street @ Conn., New Haven: The John F. Whitehead Company, 110 Whitney 
Avenue @ Ill., Chicago: Arthur J. Benson, 1214-18 North Wells Street © Mich., 
Detroit: The R. A. Staff Company, 5-158 General Motors Building @ N. Y., New 
York: The R. B. Dana Company, 101 Park Avenue @ Ohio, Cleveland: The R. A. Staff 
Company, 1213 West Third Street @ Ohio, Columbus: The R. A. Staff Company, 606 
Northridge Road @ Oreg., Portland: Montgomery Brothers, 1104 N. W. 15th Avenue 
@ Penna., Allentown: George A. Shelps, 9 Chelsea Lane @ Penna., Pittsburgh: The 
William M. Orr Company, 1228 Brighton Road @ Wash., Seattle: Montgomery 
Brothers, 911 Western Avenue. 


AFFILIATED ORGANIZATIONS — Aktiebolaget Kanthal, Hallstahammar, Sweden @ 
The Volta Manufacturing Company, Ltd., Welland, Ontario. 


Write now on your company letterhead for the new and revised 
KANTHAL HANDBOOK .. . an unusually complete and authori- 
tative source of information on electric resistance materials and 
their applications. We want you to have it with our compliments. 


ee 
tHE KANTHAL corporation 
Gy Ss 


3 Amelia Place (parallel to New Haven R. R.) 
Stamford, Conn., Telephone Stamford 48-9251 
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at not more than 10 amp, 220 volts. Some of the 
discussion at the sessions in Finland indicated a grow- 


ing doubt about the safety of this method of grounding 
ASVA Solenoid Vea small portables in dry locations such as homes and 
offices. In damp or wet locations and in metal working 
shops there is a tendency to require an insulating trans- 
Fff “ former (or safety transformer, as they call it) to step 
active the voltage down to 42 volts maximum to operate the 
appliances, particularly hand tools such as drills, screw 

drivers, soldering irons and extension lamps. 


Small Transformers 

In the CEE Technical Committee for Small Trans- 
formers, the subject under discussion at the Florence 
meeting was a proposed specification for “Safety Trans- 
formers—Very Low Voltage Secondary.” These are 
mae transformers to provide power at potentials not over 

. ae 42 volts for the operation of soldering irons, portable 

1 f BY ° “a tools, small heating appliances, extension lamps, etc. The 

primary purpose is to reduce shock hazard. 

A first draft of this specification was discussed and 
compared with the specifications of the Underwriters’ 
Laboratories on specialty transformers. Considerable 
more work will be done on this standard with the ex- 


et 


om 

( | 1 | 
Oe of pectation that further action can be taken at the meet- 

mil SNS) nied a ee ing in Brussels next October. As soon as this specifica- 


tion is complete, the committee plans to start work on 


other small transformers. OOo 
3-woy solenoid 


asco trotting OM 
‘ e found © undreds of 
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Standards and Standardization 




























N THIS continuing editorial program on standardiza- 
tion, the following articles have brought readers of 
ELECTRICAL MANUFACTURING news of developments in 
applicable standards as well as interpretation of their 
effect upon design. 












Eliminating Radio Interference, October 1951, page 138. 
New FCC standards require careful attention to design 
| of shielding in r-f power equipment. 


Specifications for Electrodeposited Coatings, September 
. 1951, page 119. Bringing order to the confusing situa- 
metal . antenance oa discs tion presented by the wide variety of plating standards 
in common use. 





Fhp Induction Motors Made in NEMA Standard Frames, 
(up to wable- es from 8 : 500 July 1951, page 92. An analysis of horsepower assign- 
and * vai"; por s sures uP 2° F. ments made by the manufacturers to fractional-horse- 

a - power motors built to NEMA frames. 





Safe Use of Plastics—The UL Viewpoint, May 1951, page 
110. Policies and test requirements for wire insulation, 
solenci i. in 60 — barrier elements, and other parts affecting 
safety. 


Military Specifications Controlling Plastics Dielectrics, 
April 1951, page 100. Standards applicable for elec- 
trical and electronic uses; why and how standards are 
developed. 









Design Limitations for Ceramic Parts, December 1950, 
page 90. Methods of fabrication and their effect on 
forms and tolerances; full text of standards adopted 
by the industry. 









S Z When in need of Automatic Transfer Switches, 
ge Remote Control Switches, Contactors, Relays, and 


Specialized Electromagnetic Controls, come 10 vs. Machine Tool Electrical Standards, November 1950, page 
85. Full text of revised standards adopted by NMTBA 


U oma ic Switch Co. ee JIC standards and comments of the 


393 LAKESIDE AVENUE * ORANGE, NEW JERSEY Safeguards for Safety in Electrical Product Design, Oc- 
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eee Cut costs 










For substantial savings . . . do your blind riveting with Southco Drive 
Rivets. Get vibration-proof, tight-grip fastenings faster, cheaper than 
you ever thought possible. Just insert Southco Drive Rivets, and a tap 







of a. hammer, nothing more, 






Over a wide range of applications . . . from light electronic assemblies 






to heavy truck panels . . . the job is done when the pin is hit. A fast 






job, but good. The “pull-up” is perfect. There's no pulling, no bucking- 






up, nothing to finish off, no trimming or grinding, and no tool main- 






tenance. And the tough, strong, joint can’t work loose even under severe 






vibration. 
Investigate! Let us help you figure how much you can save with 







Southco Drive Rivets. For complete data write Southco Div., South 
Chester Corp., 1412 Finance Bldg., Philadelphia 2, Pa. 











Important for military contractors! Prompt deliveries now possible 
because of recently expanded plant facilities. 


PAT. PENDING — RIVET & MFG. 






SOUTHCO 


PAWL. SCREW AND SPRING - 
DRIVE RIVETS - ANCHOR NUTS - 
ENGINEERED SPECIALTIES 


OFFICES IN PRINCIPAL CITIES 


WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER, STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 
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be . age \ he ‘e . ze sailed 

JELLIFF RESISTANCE WIRES ee ee ee: et 
ARE VERY MUCH AT HOME INA HOT-SPOT SETEN Sepeny See. 

What Is a “50 C” Motor, July 1950, page 103. Funda- 



















- OHMS * MAX.* WIRE ° . mental interpretation of motor temperature ratings in 
ALLOY | PER ‘ OrER.: DA. * -ORMSt ° USES terms of “hottest spot” temperature, as affected by 
- CMF . TEMP.. RANGE . . class of insulation, method of measurement, enclosure 
. : oe > iimeak: -aaiie and service factors. 
1000 - 1000 * 500° F- * W-R : oes : 
. : - 0.0009 ° yp ennes: eee New Single-Phase Motors in Integral-Horsepower Ratings, 
. _ April 1950, page 82 and May 1950, page 108. Two- 
: : - 0.2890 + * Appliances part article giving design and operating characteristics 
ALLOY C= 675 =; 1700° F* 4 oo08 ° me - ond Resistors for single-phase capacitor types with ratings up to 
20 hp. 
. . - 0.0410 - * 4igh-temp.Furnaces 
ALLOY A: 650 °2100° Fs gooig > WR: ond Resistors Designing the Right Plastic Into Major Appliances, 
. . January 1950, page 60. Test methods and specifica- 
‘ as tions used in selecting the most suitable types for 
. . - 0.2890 - Precision vacuum cleaner parts. 
ALLOY 45- 294 =: 930 FF: ooo : WR : Applications 
; ; . Incompatible Standards—An International Problem, De- 
+ W—wire R—ribbon 


cember 1949, page 107. Basic screw-thread profile is 
adopted but standards are still lacking for preferred 
numbers, limits and fits, ball and roller bearings. 
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Whether the heat is literal 
(up to 2100 F), or figurative 
in the sense that perform- 


ance under difficult condi- JE i ie 7 J 


tions is a must, we have an MANUFACTURING 
alloy for almost any con- CORPORATION 
ceivable requirement. The SOUTHPORT, CONN. 
above Table may suggest 
possible applications to your 


products. 
* 


Complete Technical Data are 
available from Department 
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Standards for Universal Motor Parts, July 1949, page 
102. Revised NEMA standards include dimensional 
data for six sizes. 


DIPPING BAS& 
S 
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Measuring Sound and Vibration, March 1949, page 108. 
Test equipment, instruments and standards employed 
in engineering testing and production control. 


CILTERS «© 


Component Varieties Brought Under Control, February 

1949, page 94. Methods used by Crosley’s engineering 
fa a aad cease © Seaaen®” department to keep nonstandard components to a 
minimum. 
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Color Coding for Molded Tubular Capacitors, February 
1949, page 118. System developed by one maker iden- 
tifies capacity, tolerance and voltage rating. 





Unified Screw Thread Standards, January 1949, page 102. 
Significance of the new standards and a detailed dis- 
cussion of their points of difference with former 

American standards. 














Standardization—Its Economic Effects, October 1948, 
page 124. Significant values of standardization, with 
emphasis on the voluntary nature of participation. 











Flexible Cords for Portable Appliances, September 1948, 
page 78. Types of construction recognized by Under- 
writers’ and service conditions for which each type is 
acceptable. 


How the “AN” Nomenclature System Works, June 1948. 
page 122. Key lists and how they are used by the 


military to identify equipment and parts. 


And many other articles in earlier issues on similar 
subjects. Some of the more recent articles in this bibliog- 
raphy were included in the ELECTRICAL MANUFACTURING 


editorial reprint service. Consult the listing under 
STAINLESS STEEL Feature Article Reprints for those currently available, 
and use postpaid return cards in the Reader Inquiry 
NAVAL BRONZE STEEL BRASS Facility to obtain single copies without charge. 
ALUMINUM MONEL- EVERDUR 


omy ALLOY STEEL 
ee 2 & re Pr | | 


IMMEDIATE DELIVERY CATALOG ON REQUEST To meet demand for the series published in 1951 on 
yore a Applying Magnetic Amplifiers, a combined 40-page re- 
KE ONE CORP print is now available at $1.50 per copy. For further 


127 CHURCH ST. ETT een information turn to “Feature Article Reprints”. 


















Magnetic Amplifier Reprint 
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Gentlemen: 
e accept our appr 


recently published Carbon Bru 
and promotion of brush standar 
AISE has established @ line 0 
mill motor brushes. They make avai 
the country certain economies 


clear and substantial. 

Anticipating wide-spread acceptance of your standards, We 
are hastening to advise mill operators that a complete line of 
“NATIONAL” mill motor brushes has been built to conform 
to AISE standard specifications in every particular — designed 
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stock. The five most universally used 
available as “NATION AL” STANDARDIZED brushes 
flat price for 100 or 100,000. 
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fastest- 
simplest- 


surest way 


fo connect 


or more 
wires 





Patented, No. 1,933,555 
THE SOLDERLESS, TAPELESS WIRE CONNECTORS 


They'll help you make more wire 
connections per minute and per 
hour . . . simplify and speed up 
assembly operations . . . enable in- 
experienced help to make perfect 
connections every time! 


IDEAL Wire-Nuts do away with 
solder, tape and tools—with tricky 
open flame. Just screw them on— 
the helical cone spring insert twists 
the stripped wires, grips them like 
a nut on a bolt. Pull proof and 
shake proof, IDEAL “Wire-Nuts” 
make neater, perfectly insulated 
connections that are stronger me- 
chanically and better electrically. 
Use them once and you'll never 
make wire connections any other 
way! Proved by 27 year perform- 
ance record—millions in use! 


MAIL COUPON FOR SAMPLES 





' IDEAL INDUSTRIES, Inc. ODEAE) | 
1008 Park Avenue, Sycamore, Illinois 
' Please send free samples of IDEAL ‘‘Wire-Nuts'’. ' 
a ' We connect._.._..__-_— No. wires with { 
ee, 1 { 
Ses caged? No. wires. { 
‘ 
Fer all wire com- NAME 
binations from twe 4 : ' 
Ne. 18 to 3 No. 10,§ COMPANY. 
solid or stranded. 
' ADDRESS. j 
NI oti cicreninainiinescidsiisacsiee en TATE 
ZONE... i. 
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Compacting a Field-Type 
Magnetic Film Sound-Recorder 


(Continued from page 103) 





high degree of motion stability while reducing the size 
and weight of all related components. We then em- 
barked upon a program which has culminated in the 
design and production of the new F-102 miniature mag- 
netic film recorder (Figs. 1, 2 and 3). 

Possibly the most interesting outgrowth of this proj- 
ect was the discovery that such miniaturization not only 
became a simple problem but in many ways has im- 
proved the ‘“‘Synkinetic” motion design. The close re- 
lationship of all the damping members in the film-trans- 
port system has proved to be a definite advantage. In 
the design of a larger machine there is a tendency for 
the engineer to take advantage of available space and 
spread out the various components with a view to em- 
ploying the natural damping characteristics of film 
compliance. We found that film compliance, as a damp- 
ing factor, can be completely ignored in our design. 

After a prototype layout of the “miniaturized” mo 
tion path had been assembled, we were impressed by 
the fact that the entire mechanism was condensed into an 
area of less than 650 cu in. On the other hand we 
had to face the fact that the film supply and takeup 
demanded more panel space than the entire film trans- 
port. We were faced with the possibility of having com- 
pacted the film transport without reaching our overall 
original miniaturization objective. 

Since the purpose of the project was to avoid the 
familiar pattern of a large panel with unused open 
spaces, we explored film-handling metheds employed 
in projectors. The first and most obvious possibility was 
the use of removable arms which could be secured to 
the sides or the top of the film-transport housing. In 
this phase of the project we set about to preclude 
operational risks that exist from vital components so 
designed that they can be misplaced and thus render the 
machine inoperative. Moreover, we did not want a de- 
sign that would require time and effort in setting up 
for recording. The answer evolved into an integrated 
film-handling mechanism which is securely hinged to 
the film-transport mechanism where it can be instanta- 
neously brought into place. The takeup and rewind 
belts remain in normal operating position at all times. 

The simplest way to design the film-handling mecha- 
nism would have been to predetermine the maximum 
hlm capacity of the machine and provide a pair of arms 
long enough to accommodate that capacity. However, 
such extensions were somewhat in excess of the width 
of the film transport mechanism. This meant that in 
order for the arms to swing back and disappear into 
the case, the case would have had to be wider than the 
basic unit demanded. The problem was solved with col- 
lapsible arms which recede readily into the minimum- 
sized housing. (See Fig. 4.) These arms can be rapidly 
extended to accommodate the full capacity of 1200 feet 
of film after the supporting member has been brought 
up into position. Accessory extension arms accommo- 


date full 1600-ft. reels. 
In the layout of the prototype F-102 the physical 
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CONTROL TRANSFORMERS 


...With “proved regulation as power factor 


Isolation of control circuits posed a problem for 
manufacturers of machine tools. The controls, largely 
solenoids and relays, pull-large currents, have very 
poor power factors and, therefore, require voltage 
with good regulation for proper operation. 

Westinghouse engineers provided the answer in 
a line of transformers built around lightweight 
Hipersil® cores that allow designs which keep re- 
actance low with respect to resistance. Performance 
charts show increasingly better regulation as the 
power factor drops. 

This line of transformers is offered in many sizes 
and ratings. All are provided with terminal blocks 
for easy, solderless connections. Two types of pro- 
tection, fuse block or integral circuit breaker may be 
specified if desired. Transformers without any built- 
in protection are also available. 

This is another in a long series of examples that 
adds to the Westinghouse record of solving tough 
transformer problems. If size, weight, regulation, and 
quantity production have any bearing on your trans- 
former requirements, call your Westinghouse repre- 
sentative, or write Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pennsylvania. J-70609 
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Percent Rated 
Secondary Volts 


200 300 400 500 600 
Percent Rated Load 


TYPICAL REGULATION CURVE 
Graph shows regulation for .750-kva transformer, 60 cycles. 
Westinghouse Machine Tool Control Transformers are 
available in ratings .075 to 1.5 kva. For details, ask for 
Catalog Section 44-425. 
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For fast action on stock molded plastic parts call or 
write Dimco-Gray today! Standard molded plastic 
parts are available without tooling cost to you. 


PROMPT DELIVERY ON... 
























































Terminal Nuts Round Ball Knobs 
Oval Ball Knobs Lid Knobs 

Instrument Knobs Knurled Hand Wheels 
Knurled Knobs Tapered Handles 

Push Button Knobs Agitator Caps 











Standard Army-Navy Instrument Knobs and Terminal Boards 


DWG. NOS. 46A42256. 47A40527. 466422586. SOB13038, 46842249. 49814919. 


Call ...Wire...or Write Today! 


DIMCO-GRAY COMPANY 


210 EAST SIXTH STREET — DAYTON 2, OHIO 
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Telephone wire 
Shielded and braided wires 


Twin lead 

AC molded line cords 

TV male and female connectors 
Hook-up wire 
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dimensions were determined largely by the diameter of 
the inertia wheels and the location of the sprocket shaft 
with respect to these wheels. With this minimum space 
allotment, we found that the use of a hydraulic dashpot, 
which had proved so successful in our M-116 series 
recorders, was impossible. It was therefore necessary 
for us to devise means to accomplish the same results 
in confined quarters. The final design is based on the 
use of a silicone oil packing and of two clock-type leaf- 
coil springs, wound with eight convolutions beginning 
with a center of 14%» in. and spiralling with a dis- 
placement of 445 in. between convolutions and termi- 
nating with a ground to the master casting. The viscous 
silicone packing acts upon the coil spring in the same 
manner and with the same results as a hydraulic dash- 
pot in that the cycle of the spring is controlled. The 
damped response of the filter arms to instantaneous 
high-frequency speed variations smooths out sprocket 
hole modulation. In practice, the compression and ex- 
pansion of the viscous material in the leaf spring is 
distributed over a total effective area of 16 sq in. The 
coil design controls compressibility and breakaway to 
an amazing degree. (See Figs. 5 and 6.) 

Construction of the F-102 film mechanism is based on 
one master casting. (See Figs. 7 and 8.) A structurally 
strong member is thereby provided to support the 
weight of the inertia wheels and to mantain constant 
alignment of the transport assemblies. The sprocket 
shaft passes through double-race roller bearings to sup- 
port a precision, spring-loaded clutch assembly. This 
drives the double belt pulley which transmits torque to 
the takeup film spindle. A unique roller-bearing as- 
sembly is employed at this point to isolate the film 
spindle drive from the sprocket drive shaft. This isola- 
tion prevents a feedback of erratic motion into the 
film-transport mechanism. Behind the mechanism is a 
ladder-chain sprocket which drives the footage counter. 
The sprocket shaft then terminates, leaving the basic 
mechanism independent with respect to motor drive. 

F-102 standard recorders are supplied with a 60- 
cycle, single-phase, 110-volt synchronous motor, which 
is secured to a sturdy mount casting positioned with the 
master casting. Motor shaft and sprocket shaft are then 
connected with a phosphor-bronze wafer-type flexible 
coupler. The coupler, with zero deflection, compensates 
for any microscopic misalignment between the shafts. 
Unitized construction of the F-102 lends itself to the 
adaptation of various other synchronous motors. 


No Sacrifice in Sound Quality 


The design of a complete record-monitor amplifier, 
confined to the same general space limitations, was 4 
difficult and tedious part of the project. The objectives 
were ambitious, in that we required a frequency response 
spectrum of 50 to 8000 eps +2 db at the 16-mm speed 
of 7.2 in. per sec (24 frames per sec). Distortion and 
noise level were other factors which had to be painstak- 
ingly engineered to equal the high standards set by the 
“miniature” motion. The end results justified the effort: 
A complete recording channel with +95 db microphone 
low-impedance input, monitor output with ‘“A-B” 
switching from film to direct, 4-in. vu level monitor, 
bridging input and high-low impedance output—all 
housed in an area of less than 600 cu in. 
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@ The girls in the picture are just ordinary 
unskilled workers. But they easily turn out 
transformer connectors, beautifully brazed, 560 
per hour. 

You can get similar happy results with 
the EASY-FLO or SIL-FOS on your brazing jobs 
vee by following the same simple formula—pre- 
iter. place the alloy and use a fast heating medium 
asic with a set-up designed to keep assemblies mov- 
' ing to and through the heating station in a 
60- steady flow. 
hich 
the WE’RE READY TO HELP YOU PLAN 
hen YOUR BRAZING JOBS. Our field engi- 
ible neers have helped manufacturers in every in- 
ates dustry plan hundreds of ferrous, non-ferrous 
ifts. and dissimilar metals brazing jobs, from joint 
the design right through into production. We’re 
ready to do as much for you—without obliga- 
tion of any kind. Just contact our nearest office 
or agent and say when you would like a field 
engineer to call. 
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VALUABLE BRAZING PRODUCTION DATA IN THIS FREE 24-PAGE BULLETIN 


This bulletin gives full details about low-temperature silver alloy 
brazing plus a lot of useful information about joint design and 
fast production methods. Write today for a copy of BULLETIN 20. 


HANDY & HARMAN 
jy HANDY & HARMAN 2eou" 
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OD BRIDGEPORT, CONN. 

Ow PROVIDENCE, R. I. 

7 CHICAGO, ILL. 
ORIGINATORS OF - CLEVELAND, OHIO 
pra General Offices: 82 Fulton St., New York 38, N.Y. DETROIT, MICH. 

SiL-FOS LOS ANGELES, CAL. 


AGENTS IN PRINCIPAL CITIES TORONTO, CANADA 
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Precision’s spiral winding and die- 
forming under heat and pressure pro- 
vide coil forms with all the important 
features listed above. And they can 
be made to your exact specifications 
of the finest dielectric Kraft, Fish 
Paper, Cellulose Acetate or combi- 
nations are available in 
round, square, oval, rectangular, 
in any length, ID or OD. 

Write today for a free sample 


and new Mandrel List of over 
1,000 sizes! 
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[] Better Heat Dissipation 


[| Lower Moisture Absorption 













2035 W. CHARLESTON ST., CHICAGO 47, ILL. 
Plant +2, 79 Chapel St., Hartford, Conn. 
Also Mfrs. of Precision Bobbins 








PRECISION 


PAPER TUBES 





As finally designed F-102 provides a small, compact 
film drive which can form a basis for expanded engi- 
neering either as a complete miniature sound system or 
an integral part of special devices requiring absolute 
Ooo 


synchronization. 
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“Magnetic Recording in Product Design,” April 1951, 
p. 220. Annotated bibliography of eight articles that 
previously appeared in this publication. 
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What the Armed Services 
Want in Finishes 


Protective coatings requirements summa- 
rized by Air Force, Navy, and Army Ord. 
nance representatives; 


new specifications; 


new performance targets. 


EVELOPMENT of new military lacquer specifi- 

cations and the special service and performance 
targets of the Armed Services were the features of a 
special panel discussion held at the Industrial Product 
Finishes Session of the recent 63rd Annual Convention 
of the National Paint, Varnish & Lacquer Association, 
held at Atlantic City, N.J., October 30. 

Speaking for the Army Ordnance Corps, Dr. C. F. 
Pickett, Chief, Paint and Chemical Laboratory, Aber- 
deen Proving Ground, said that the volume use of 
lacquer finishes used in his branch of the service is 
represented by four new nitrocellulose-base specifica- 
tions: MIL-P-11414, MIL-L-11195, MIL-S-10181 
and MIL-L-10182. The latter two (insofar as Ord- 
nance is concerned) replace JAN-P-72 and JAN-L-73 
respectively. The new specifications offer the manufac- 
turer of Ordnance material latitude in method finishing, 
since air-drying schedules for the enamel-type are 
frequently much too slow for production lines, while 
baking may not be feasible because of lack of ovens or 
power requirements. 

In the development of these specifications quality and 
performance were prime objectives. Ordnance believes 
that if the design engineers and personnel responsible 
for production are offered lacquer systems providing 
durability comparable in quality with enamels they will 
be willing to permit deviations whenever it is needed 
to speed up production. 

MIL-P-11414 is a red oxide primer containing a 
small amount of rust-inhibiting pigment. It is generally 
applied over a properly treated metal where excellent 
adhesion is obtained relatively fast. Over bare steel 
full adhesion is reached in about 72 hr. This can be 
greatly accelerated by the application of heat. Exten- 
sive testing has shown that MIL-P-11414 has very 
good adhesion over either bare or phosphated steel. 
MIL-L-11195 is the hot-spray lacquer specification 
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TELEPHONE TYPE RELAYS 


STANDARD TELEPHONE RELAYS 
STK. NO. VOLTAGE OHMAGE CONTACTS UNIT PRICE 
R-806 115 VAC 1A $2.05 
R-161 6 VDC 2B&lA . 
R-873 6 VDC 3C-3A MICALEX : 
R-305 12 VDC 2A Split Cerm. , 
R-360 24 VDC 1¢ : 
R-484 24 VDC . 


2A, 1C 
R-337 24/48 VDC 1A, 2B Split 
R-101 24 VDC 


R-868 7162 VDC 
This list represents only a small part of more than a R-365 /162 VDC 


million relays in our stock—one of the world’s largest. ae Se uae 
All relays are standard, brand new in original packing, R-852 228 VDC 
and fully guaranteed by Relay Sales. — oe ‘casa 
Send us your relay requirements. If the items are in R-344 300 VDC 3A, 1B 

stock we can make immediate delivery at substantial R-332 350 _VDC 2A 


savings in cost to you. R-664 110 VAC 2B&1A/OCT.SOCKET 


R-667 6 VDC 1B/10AMP. 1A/3AMP. 
R-632 6 VDC 
R-154 6/12 VDC 
SHORT TELEPHONE RELAYS R-517 12 VDC 
R-116 85 VDC 
STK. NO. VOLTAGE OHMAGE CONTACTS UNIT PRICE He 
R-635 12 VOC 100 1C&1B $1.35 
R-308 12 VDC 100 2C @ 4 Amps 1.85 R-545 110/250 VDC 
R-343 12 VDC 100 1C 2.00 R-124 300 VDC A 
R-826 12 VDC 150 2C, 18 1.55 R-S11 24 VOC W/MICRO N.0. 
R-770 24 VDC 150 1A/10 Amps 1.45 R-160 6 VOC 3C&3A 
R-368 8/12 VDC 200 1B 1.40 7 52 228 voc IC, 1A 
R-603 18/24 VDC 400 2A 1.55 R-520 200/300 VOC 2c 
R-575 24 VDC 500 2c 2.40 A 
R-764 48 VDC 1000 1C&2A 2.00 R-159 6 VDC oS 
R-417 5.5 ma 5800 2c 2.50 ia . : bi om. 
R-563 60/120 VDC 7500 2/3.10 R-382 6/12 VOC 1B Split 
R-213 5/8 VAC60Cy. ..... 2.50 ; A 
e = R-153 12 VOC 1C&l 
-801 115 VAC 1. R-304 12 VDC 4A Split Cerm. 
R-589 12 VOC R-383 6/12 VDC 1A Split 
R-113 12 VDC R-385 6/12 VDC 1B Split 
R-689 12/24 VDC 1.55 R-384 6/12 VDC 3A Split 
R-799 24 VDC NONE 1.00 R-576 12 VDC 2A 
R-115 24 VDC 1C 1.70 R-316 24 VDC 1C 
R-110 24/32 VDC ic 


R-121 150 VDC 2A&1C 


R-122 150 VDC 2C/Octal Base TOCK 
rts sande cae Taale OTHER RELAY TYPES IN S 
. 8/12 VDC A, 2B . 
F908 twee a bho . —_ oe ° ae ooo 
. 12 VDC : e Rotary Relays e Differential Relays 
R-537 12/24 VDC . ew y ’ 


R-750 24 VDC e Contactors e Sealed Relays 
R-367 10/16 VDC 


R-335 20/30 VDC e Midget Relays e Special Relays 
R-366 30/120 VDC 
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Telephone 
Manufacturers and Distributors: 


Write for the new Relay Sales Catalog. SEele y 8-4146 


833 W. CHICAGO AVE., DEPT. M, CHICAGO 22, ILL. 
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FOR NEW ANGLES ON TUBE PROBLEMS 


use FUSIONWELD steel tubing 





@ No matter how tough your 
steel tube problem -—— or what new production angles arise, we 
believe we can be of service to you. Avon is equipped to produce 
the finest quality thin-wall tubing — and fabricate to desired forms 
and specifications. Highly satisfactory price advantages, plus 
startling performance records experienced by our growing list of 
users, offer convincing evidence of the superiority of FUSIONWELD 
steel tubing. And if you have special fabricating problems such as 
sharp angle bends, flaring, swaging, beading, sealing or expand- 
" ing .... with a need for complete absence 
of deformity, checks, splits or tears ... 
FUSIONWELD has the answer. 


3/16” 0.D: to 5/8” 0.D. PLAIN OR TERNE COATED 





“The Tubing With a Future” 


TUBE DIVISION 


HIGBIE MFG. COMPANY e¢ ROCHESTER, MICHIGAN 


The tape with 
the yellow core 
made by 
OKONITE 


SOLD ONLY THROUGH 


ey WHOLESALERS 
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friction and rubber tapes 











which includes six colors plus black and white. While 
this specification describes a lacquer in the lustreless 
range, the high performance is obtained by careful 
selection of inert pigments and pigment-to-binder ratio, 

MIL-S-10181 is a lacquer surfacer intended for use 
where smooth surfaces are required or to obtain high 
coverage. 

MIL-L-10182 is the gloss lacquer enamel intended 
for high-gloss finish. Work is in progress to include 
several colors in addition to the olive drab and also to 
make possible application by hot spray. By careful 
formulation it is possible to obtain a reasonably high 
gloss without rubbing and polishing. 


Resistance to Outdoor Exposure 


While the largest volume of lacquers used in the Air 
Force relates to the protection of structural surfaces, a 
summary of the specifications would have a broader 
interest to the design engineers since the service re- 
quirements may be encountered in metal parts and 
housings in industrial equipment gener ally, and par- 
ticularly where outdoor exposure is encountered. In 
some instances, there are Air Force specifications re- 
lated to specific airborne equipment. Highlights of a 
discussion on the use of lacquers in the Air Force, as 
presented by Dr. E. E. Jukkola, Wright Patterson Air 
Force Base follow: 

Aircraft require special finishes of high quality, capa- 
ble of withstanding abrasion during high-speed flight; 
Hlexibility at temperatures of —65 F or lower as en- 
countered in Alaska or during high-altitude flight; 
resistance to high temperature, to aromatic fuels, to 
oils, to hydraulic fluids, etc., and exhibiting good 
weather durability. All this is to be accomplished with 
a minimum of weight. 

Air Force finishing requirements are 
Specification MIL-F-7179, “Finishes and 
General Specification for Protection of Aircraft and 
\ircraft Parts.” In general, all interior metal surfaces 
of the aircraft, such as the wings and fuselage, shall be 
finished with a minimum of one coat of zinc chromate 
primer except magnesium surfaces which require a 
minimum of two coats. Exterior metal surfaces, when 
fabricated from Aluminum 2S, Aluminum Alloys 35, 
52S, 53S, 61S, Clad 17S, Clad 24S, Clad 75S, plated 
parts, corrosion-resisting alloys and heat-resisting al- 
loys, are normally not finished. Exterior magnesium- 
alloy surfaces shall be finished with a minimum of two 
coats of zinc-chromate primer plus one coat of enamel 
or two coats of lacquer. 


covered by 
Coatings , 


All other exterior metal surfaces, except those pre- 
viously mentioned, shall be protected by application of 
at least one coat of zinc chromate primer plus one coat 
of enamel or two coats of lacquer. Aluminized varnish, 
Specification MIL-V-6893, and aluminized lacquer, 
Specification MIL-L-7178 (superseding Specification 
AN-L-29) are most commonly used because of better 
durability and resemblance to the unpainted aluminum 
surfaces. 

Specification MIL-L-6805 lacquer has been widely 
used for application of anti-glare coatings, both in the 
cockpit and on external surfaces where reflection of 
sunlight from the aluminum surfaces might impair the 
pilot’s vision. Maintenance procedures for elimination 
of corrosion and for providing additional corrosion 
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easily done with the 
C 1) 7 CONTROL AND 
LD” |) TRANSFER SWITCH 


Driven by 50-hp motors, the three pumps shown 
above handle about 2,000,000 gallons of sewage 
daily at the Manhattan Beach pumping station of 
the Los Angeles County South Bay Cities Sanita- 
tion District. Motor speed is varied according to 
load, either automatically by a relay system, or 
manually by three General Electric SB-1 switches. 
A fourth SB-1 switch selects either manual or 
automatic Operation. 





Here’s just one example of the thousands of 
control installations made easy with the compact, 
versatile SB-1 switch. By varying the cam and 
finger arrangements and the number of stages, 
SB-1 switches can be designed to give over 
10,000 control combinations on circuits up to 
20 amperes at 600 volts a-c or d-c. Standard parts 
and simple basic design mean long life and 
dependable operation. 


A variety of attractive switch handles and water- 
tight, dust-tight, oil-immersed, fabricated metal 
or explosion-proof housings are available to fit 
all installation problems. For further details see 
your G-E sales representative or write for Bulletin 
GEA-4746. Apparatus Dept., Section 856-74, 
General Electric Company, Schenectady 5, N.Y. 


GENERAL 


Versatile switch handles speed 
control of 0-i pum 
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is Acme ELectric 


Whenever Acme Electric transformers are com- 
paratively tested with laboratory instruments or 
in actual field service, their high performance us- 
ually wins preference. ‘‘Acme Electric”? written 
into the specifications for transformers is the first 
step toassure top performance for your equipment. 


For HIGH VOLTAGE 


As a leading pro- 
ducer of luminous 
tubetransformers, 
where secondary 
voltages of 2000 to 
15000 volts are re- 
quired and oil bur- 
ner ignition trans- 
formers, Acme en- 
gineers have an ac- 
cumulation of ex- 
perience to design 
high voltage trans- 
formers that com- 
ply with Underwriters Laboratory requirements and per- 
form properly. 


For LOW VOLTAGE 





















































































































































Acme Electric control trans- 
formers, signalling transform- 
ers, chime and bell ringing 
transformers reduce normal 
voltage to 6-8-12-16-24 or 32 
volts as the application may 
require. 









































For VOLTAGE REGULATING 


The Acme Electric Voltage 
Adjustor provides manual 
regulation of voltage from 
65 to 145 volts or 145 to 
240 volts. Regularly 
stocked in sizes from 150 
to 10,000 watts. Specially 
designed voltage regulat- 
ing transformers can be 
supplied to specifications 
in quantity production. 






























































Acme Electric manufactures Luminous Tube Transformers—Fivorescent 
Lamp Ballasts—Cold Cathode Lighting Transformers and Ballasts —Radio 
and Television Transformers—Electronic Transformers—Door Bell, Chime 
and Signalling Transformers—Safety Transformers—Voltage Regulating 
Transformers—Stepdown Transformers—Control Transformers—Warp- 
stop Transformers—<Air Cooled Power Transformers. 


ACME ELECTRIC CORPORATION 
351 Water Street Cuba, N. Y., U.S.A. 






















































protection consists or treatment of the corroded area 
to remove corrosion followed by application of zine 
chromate primer and lacquer or enamel topcoats to 
match the surrounding color. 

Specification |] AN-C-173, covers “Coating Materials, 
Moisture and Fungus-Resistant, for the treatment of 
Communications, Electronic, and Associated Electrical 
Equipment.” Mr. Jukkola felt that need exists for im- 
proved products of this tvpe for the indicated appli- 
cations. 

Specification TT-L-54, covers “Lacquer; Spraying, 
Acid Resistant (For Aluminum Surfaces Around Stor- 
age Batteries).” A two-coat application over zine 
chromate primer is required in aircraft to provide an 
acid proof coating on surfaces within 12 in. of storage 
batteries, areas where acid spillage may occur and sur- 
faces within 24 in. of urinals. 

A coating resistant to rain errosion, a flexible aero- 
dynamic smoothing material with good adhesion, a 
heat-reflecting coating to provide cooler interior tem- 
peratures, a suitable finish for magnesium surfaces, a 
coating resistant to ester-base hydraulic fluids, a con- 
ductive coating for dissipation of static and a durable, 
clear corrosion-protective coating were some needed 
developments indicated by Mr. Jukkola. 

In a discussion on coatings for naval aviation, Alfred 
M. Malloy, Bureau of Aeronautics, set up some targets 
for improved coatings to meet the requirements im- 
posed by the newer types of aircraft. The problems 
were summarized as follows: 

1. Some structural materials such as Clad 75ST alu- 
minum alloy, magnesium alloy and glass-fabric plastics 
laminate, present adhesion difficulties or serious deteri- 


oration or corrosion problems, or both. 


2. A special type of coating is needed resistant to 


erosion from rain or other precipitation at speeds in 
excess of 400 mph, since the current lacquer-primer 
finish may stand up for only approximately a minute 
in rainfall at such speeds. This applies to metal and 
plastics surfaces. 

3. Methods of application require simplification to 
speed up production of new aircraft and overhaul. 

4+. Coating materials must be less sensitive to tem- 
perature and humidity conditions during application. 

5. There is an urgent need for a scuff-resistant finish 
for the airplane in general. 

Elastomeric coatings come to mind as a_ potential 
solution to some of the problems. An example of one 
type of finish soon to be service-test flown, in addition 
to the most promising proprietary offerings to date, 
consists of wash primer, plus a vinyl anticorrosive 
primer, followed by a vinyl-alkyd topcoat. on0C 


Porcelain Enamel Replaces 
Bright Finishes 


NFORMATION stemming from major home ap- 
pliance makers indicates a wide difference in the 
choice of substitute materials and finishes, but appears 
to assign an increasing role to porcelain enamel, ac- 
cording to the Porcelain Enamel Institute. Since the 
need for substitutions is only now becoming acute, most 
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You'll want to see this Man 
He can help YOU / 


The Parker representative sells more than just Die Castings . . . he offers to you an engineering 
and design service. He can show you how that difficult part can be produced quickly, economically, 
of exactly the right alloy and strength to meet your exacting requirements. Parker is one of the 
oldest names in Die Castings. The experience and know-how here at Parker is yours for the asking. 
Parker Die Castings have been designed and produced for nearly every industry. We are certain 
that we can help YOU. Call on Parker engineers on your next design problem. 


OLLIE J. BERGER COMPANY, 139 North Clark Street, Room 1415, Chicago 2, 
Ill. Dearborn 2-4954 » O. H. BROXTERMAN & SON, 2174 Buck Street, Cin- 
cinnati, Ohio Cherry 1623 »H. R. LAMONTAGNE, P. O. Box 969, 76 Mill Street, 
Springfield, Mass. Phone 6-3642 » J. C. PALMER, P. O. Box 971, Rochester 3, 
N. Y. Monroe 1209 » G. L. PALMER, 97 Spring St., Metuchen, N. J. Phone 
6-0525 » MR. J. G. HODGSON, 2832 East Grand Blvd., Detroit 11, Michigan 
Trinity 1-9385 » EDWARD F. HIGGINS, JR., 4931 Laclede Avenue, St. Louis 8, 
Mo. Forest 6541 » LARRY WARD, 1500 LaSalle Avenue, Minneapolis, Minn. » 
WARREN OLSON, 612 E. Bishop Street, Bellefonte, Pa. Phone 2951 » D. F. 
MARSH, 35 Chestnut St., Girard, Penna. Phone 528R Girard, Pa. 


-- THINK OF Parker White-Metal Company + 2153 McKinley Ave. Erie, Penna. 
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THE GRAYHILL SERIES 5000 
MINIATURE TAP SWITCH IS DESIGNED 
TO MEET SPACE FACTORS INVOLVED IN 
THE MINIATURIZATION TREND. THE 
POSSIBLE CONTACT ARRANGEMENTS RUN 
FROM A SINGLE DECK UP TO 10, WITH 
FROM 2 TO 10 TAPS PER DECK. EITHER 
SHORTING OR NON-SHORTING CONTACTS. 
RATED TO BREAK 1 AMP., 115 V.A C, 
NON-INDUCTIVE. 








GET DETAILS — Write 
for the Grayhill 
Catalog now 


ray hill 


4538 West Madison Street, Chicago 24, Illinois 


BECK 


endable source for 


Nee’ 


C 
% BRUSHES ...for all motor and gener- 
ator applications...carbon, graphite, 


eopper leaf, gauze and metal-graphite. 













% WELDING ELECTRODES, WELDER BRUSHES °\ 
---Keen-Are Carbons, cored and ‘ 
heavily copper coated, for twin-are . 
torches, carbon and graphite welding 
electrodes... paste, rods and plates. 


> EXTRUSIONS, MOLDED SHAPES OR SPECIAL — 
CARBONS designed and produced to 


your specifications. 





* * * 


COMPLETE BECKER ENGINEERING SERVICE 
is always available and entails 
no obligation whatever. 


AO Ca Ue AU 


3450 South 52nd Ave. Cicero 50. Illinois 




















changes are presently in the study and design stages, 
A few examples are cited below. 

Estate Stove has already done away with a stainless 
radiant panel trim on a space heater and replaced it 
with colored porcelain enamel because of improved re- 
sistance to heat and assured availability. Estate, along 
with other range manufacturers, is in the process of 
eliminating stainless steel or aluminum broiler pans and 
preparing to standardize on porcelain enameled steel. 

Refrigerator manufacturers indicate the least concern 
over the need for substitutions. Both Crosley and West- 
inghouse state that production of new models is ex- 
pected to proceed without changes in material or finishes, 
although there appears to be a possibility that zinc short- 
ages might at some time affect the condenser unit. In 
this event, porcelain enameled steel condenser coils 
would likely be used. Porcelain enamel is now almost 
universally used by refrigerator manufacturers for lin- 
ers, and will be used also for door stops. Enameled con- 
denser pans and crisper or meat pans will almost cer- 
tainly continue in that finish. 

Frigidaire indicates no imminent changes in materials 
and it is expected that the company will continue the 
production of its all-porcelain enameled lines in not only 
refrigerators but automatic washers as well. 

Tappan Stove has indicated no immediate changes but 
consideration of additional use of porcelain enamel on 
broiler pans, perhaps oven liners on some models to 
replace the current chrome-plated liner, combustion 
pans and reflector pans; also, possibly escutcheon plates 
and hardware trim. Recent use of a gold flash plating on 
trim for deluxe models has reduced chrome require- 
ments for the company to a degree. 

Manufacturers of clothes washers and dish washers 
seem headed for almost universal use of porcelain 
enamel for tubs, although this is nearly a fact at present. 
Consumer pressure may also impei clothes dryer manu- 
facturers to add a porcelain enameled top since this 
part of the machine has proved to be an excellent work 
surface in the home laundry and one which causes 
criticism if rusting occurs. 


Colored Enamels for Trim 


One of the most interesting developments in product 
design circles is the discussion of the use of colored por- 
celain enamel for appliance trim as a means of introduc- 
ing color without affecting the entire appliance. The 
problem of inventory has discouraged most manufac- 
turers from developing a line of colored appliances, even 
though a degree of consumer demand has always been 
present. It is thought that the introduction of colored 
porcelain enamel in trim may be a logical answer to 
eliminating stainless or chrome plate and at the same 
time introduce a new selling feature by way of color 
combinations. Use of color is expected to be limited to 
easily detachable trim items so that final assembly would 
be made to specified color requirements as orders are 
filled at the plant, or so that the dealer could convert 
color combinations in his stock to balance his inventory. 

Crosley’s experience with color as a sales feature has 
undoubtedly influenced designers’ thinking, as the use 
of extensive gold trim on its refrigerator has been 
credited for the improvement in its sales position. Tap- 
pan Stove also is currently featuring it on at least two 
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OISE is on the black list. 

Quietness commands a top 
position in surveys made to rate 
the most desirable features of 
motorized products. How does 
your equipment meet this present- 
day standard? 


Many of America’s leading prod- 
ucts depend upon the quiet power 
of Emerson-Electric Motors to drive 
their operating mechanisms. These 
products also benefit from the qual- 
ity construction and dependability 
of Emerson-Electric Motors, which 
are equally important factors in 
long-term customer satisfaction. 
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The accumulated experience in 
designing and manufacturing 
Emerson-Electric Motors, dating 
from the pioneering days of 1890 
to the present, is yours to command 
without obligation. Ratings 1/20 to 
5 h.p. Your inquiry is invited. 


THE EMERSON ELECTRIC MFG. CO. 
St. Louis 21, Mo. 


Motors 
for Quiet 
Operation 


EMERSON-ELECTRIC’S unique 


Po | 


solves your power problems 


Emerson-Electric Engineers are eager to 
collaborate with your own staff in design- 
ing and providing the proper motor appli- 
cation to your new or improved appliance 
or equipment. “TWIN-GINEERING” can 
save you costly engineering “back- track- 

ing,” and may suggest short cuts or im- 
provements of great competitive benefit to 
yout me product. Write today for Free bulletin 

-71. 
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FLAT SPRINGS 
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Flat springs can be tricky little devils, particu- 
larly small precision heat treated parts, where 
space is limited, high stresses are involved, and 
close uniformity is necessary. It takes a GOOD 
spring maker—expert in design and heat treat- 
ing, equipped with a wide range of latest auto- 
matic equipment—to combine performance with 
economy in production of these vital parts. 


WIRE FORMS 


Design of the part determines most 
economical material. Fast auto- 
matic equipment, modern heat 
treating, finishing, assure quality. 
Special tooling, even special ma- 
chines, devised for long runs. 


e 


EXTENSION SPRINGS 


Often require odd shapes, ‘‘fancy”’ 
ends, close tolerances, special 
materials. Problems of corrosion, 
conductivity, economy, may exist. 
It takes a GOOD spring maker, 


GOT A PROBLEM? Our Production Engineers will 


gladly help on design, redesign, specifications, samples, 
estimates. Dependable deliveries? Your inquiries invited. 


PORES R Ree aR Me tate Pn 


2100 N. MAJOR AVE. «© CHICAGO 39, ILL. 
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deluxe models. Since the sales punch of color has 
been so well exploited, current hopes may be pinned 
upon color selection via porcelain enameled trim, 000 


University Research Potential 
in Electrical Engineering 
JOHN I. MATTILL 


Secretary, Engineering College 
Research Council, ASEE 

SYLECTRICAL engineering stands fifth among all the 

_4 engineering and physical sciences in its total contribu- 
tion to the defense research underway in colleges and uni- 
versities. But the resources in this field—not including 
electronics—still vastly exceed the demands being made. 
Industry may find this untapped potential a valuable aid 
during today’s manpower squeeze. A survey of the nation’s 
research resources by the Engineering College Research 
Council shows that more than 1200 electrical engineering 
faculty members and senior staff at 182 schools are con- 
sidered qualified to perform research, but less than half have 
any research activities underway. 

Defense needs account for more than 75 per cent of elec- 
trical engineering research carried on in colleges, although 
these assignments represent less than 15 per cent of the 
total teaching and research effort of educational institu- 
tions in this field. In the more critical field of electronics, 
however, defense research accounts for 25 per cent of the 
effort. In many colleges, electronics research assignments 
represents more than two-thirds of the institutions’ time, 

These figures come from an analysis of a national inven- 
tory of college and university research resources completed 
this summer by the Engineering College Research Council, 
of the American Society for Engineering Education. The 
study was made at the request of the Research and De- 
velopment Board, Office of the Secretary of Defense. Over 
24,000 faculty members, and an equal number of graduate 
students, were reported in 750 colleges and universities in 
the United States. Only 250 of the nation’s four-year col- 
leges and universities failed to make specific reports and a 
check indicates they carry on no research work. 

Of the nearly 25,000 faculty members reported in all 
fields of physical and engineering sciences, 20,000 are con- 
sidered qualified to perform research, but only 12,700 are 


Table I—College and University Personnel 
in Electrical Engineering and Electronics 


Electrical Elec- 
Engineering tronics Potal 


Total number of faculty 
and full-time research 
personnel 1497 2616 
Number of (A) considered 
to be qualified to do re- 
search 1237 
Number of (A) now en- 
engaged in research 601 
. Number of full-time re- 
search workers to which 
(C) is equivalent 288.1 387.5 
*. Number of (D) now en- 
gaged in defense research 219.1 313.8 
Number of graduate stu- 
dents and assistants en- 
gaged 1125 1107 
x. Number of full-time re- 
search workers to which 
(F) is equivalent 156.5 557.8 1014.3 
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"NICKEL CHROMIUM 






How Hot 


Pee aa 


Whooosshh! Jet engines generate a 
powerful amount of heat . heat which, 
uncontrolled in flight, would cause disastrous 
metallurgical distortions within the delicately 
balanced engine. So the problem is .. . or 
rather was .. . how to provide a dependably 
accurate means of measuring exhaust tem- 
peratures so that the pilot might have control 
over how hot his jets get. 


And the answer? Special wiring harnesses 
running from engine to instrument panel... 
harnesses now made exclusively with Hoskins 
Chromel-Alumel thermocouple alloys. 


Yes, wherever durability and accuracy are 
required in a thermocouple . . . whether for 
jet engines or industrial furnaces . . . you'll 





MANUFACTURING COMPANY 






find Chromel-Alumel right for the job. Ex- 
tremely durable . . . highly resistant to heat, 
corrosion, oxidation .. . guaranteed to register 
true temperature-E.M.F. values within speci- 
fied close limits. 

[hat’s only part of Hoskins’ product picture, 
though. Other specialized quality-controlled 
alloys developed and produced by Hoskins 
include: Alloy 785 for brazing belts; Alloy 717 
for facing engine valves; special alloys for 
spark plug electrodes; Alloy 502 for heat 
resistant mechanical applications. And, of 
course, there’s Hoskins CHROMEL .. . the 
original nickel-chromium resistance alloy used 
as heating elements and cold resistors in 


countless different products. 


WIRE 4445 LAWTON AVENUE, DETROIT 2, MICHIGAN 





Heating elements made of 
Hoskins Chrome! deliver fuli- 
rated power throughout their 
long and useful life. 


Mi. 
Sparks fly better, last 
longer in today’s spark plugs 
thanks to Hoskins’ spark 
piug electrode alloys. 





ee 
Hot stuff for hot jobs! 
Hoskins Alloy 502 is ideally 


suited to many mechanical- 
structural applications. 



























































Cat. #4531 Range 0-2500° F $125.50 
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CONTACT For HEAT CONTROL in 















































CONTINUOUS Furnaces, Ovens, Kilns, Liquids 
ON & OFF Now! Change to fully automatic heat control 
or with this direct contact pyrometer. Save 
AUTOMATIC critical manpower! Eliminate human error. 
SHUT-OFF Nine temperature ranges from —200° F to 
& ALARM 3000° F. Standard circuits and parts for 








simp!e, low-cost servicing. 
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Main at Bell Streets Chagrin Falls 4, Ohio 
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Provide permanent protection and anchor 
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Let us know the size wires self. Many hundreds of 
you are using...we'll send products now incorporate 























you free Heyco samples UL Approved Nylon 
and application datasothat Heycos...accepted standard 
you can test them your- in Strain Relief Bushings. 
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HEYMAN MANUFACTURING COMPANY 
KENILWORTH 1, NEW JERSEY 
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Table Il—Distribution of Personnel and Re. 
search Assignments in Electrical Engineering 


No. of 

those 
“equiva- 

No. of No. of lents” 
faculty No. now full-time — shown in 
members activein research D now 


qualified research, workers to engaged 
to perform part-or which Cis indefense 
research full-time equivalent research* 


B & D E 
Kight institutions 
with half of total 
defense research 181 153 97 109 
Forty institutions 
with balance of 
defense research 587 227 105.5 110.1 
Remaining 131 in- 
stitutions with no 
defense research 166 221 85.6 


Total 1237 601 288.1 219.1 


* Includes those from other departments involved as consultants on 
Electrical Engineering projects. 


a 


now active. An average of 27 per cent of the time of faculty 
members reported is spent on research activities, and 45 
per cent of this research time is already spent on defense 
research studies. 

The Engineering College Research Council’s figures show 
1497 faculty members and full-time senior research person- 
nel in electrical engineering in 182 schools. Of these, 1237 
are judged qualified to participate in research projects, 
hut only 601 of them are so engaged. This effort is equiva- 
lent to the work of a full-time research staff of 288, and of 
these “equivalents” 219 would be engaged in defense proj- 
ects for military agencies or their contractors. (See 
Table I.) 

In all the physical and engineering sciences, electrical 
engineering stands fifth in the total volume of military re- 
search now underway in colleges. Almost 8 per cent of 
college defense research today is in electrical engineering; 
nearly half is in the three basic sciences of physics, chemis- 
try, and electronics. The combination of electrical engineer- 
ing and electronics represents better than 17 per cent of 
today’s college defense research in all physical and engineer- 
ing sciences. 

The committee’s findings show that substantial resources 
are available at almost all colleges and universities to meet 
new demands for research in electrical engineering. The 
percentage participation in research today is low. Half of 
the college defense research in electrical engineering today 
is concentrated in eight schools.t They have only 15 per 
cent of the qualified faculty members and senior research 
personnel in electrical engineering, but nearly 60 per cent 
of the total teaching and research effort in electrical engi- 
neering is devoted to defense research, as compared with 
a national average of less than 15 per cent. 

In the 40 schools sharing the other half of the electrical 
engineering defense research burden, there are 587 quali- 
fied faculty members, 227 of them with no research under- 
way. The 134 remaining institutions with no defense re- 
search have 466 faculty members, only 221 of them engaged 
in any research. (See Table IT.) 

The committee strongly urges that efforts be made to 
assign new defense projects to those institutions without 
extensive responsibilities today. Such decentralization is 


‘University of Michigan, University of Texas, Pennsylvania State 
College, Massachusetts Institute of Technology, Georgia Institute of 
Cechnology, University of California (Berkeley), Yale University, and 
Johns Hopkins University. 
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PROBLEM: 





How to braze silver contact to base metal 
to get maximum bond area 


GENERAL PLATE 





Provided the solution with a special solder 


A manufacturer of electrical switches had 
difficulty in obtaining the required bond area in brazing a 
silver contact to a base metal part. 


The problem was presented to General Plate engineers 
who provided the solution by developing a special solder 
and soldering technique. The result was a joint with 85% 
bond area which provided the necessary strength and 
electrical and thermal conductivity. 


General Plate has extensive facilities for manufacturing 
brazed contact assemblies of various shapes. It will pay 
you to consult with General Plate on your problems. 


And if you are concerned with composite metal problems, 
it will pay you to talk with General Plate. Their vast ex- 


and soldering technique 


perience in cladding precious to base metals, or 
base to base metals can overcome your problems... 
often reduce costs. 


General Plate Products include . . . Precious metals clad 
to base metals, Base metals clad to base metals, Silver 
solders, Composite contacts, buttons and rivets, Truflex ® 
Thermostat Metals, Alcuplate®, Platinum fabrication and 
refining, #720 Manganese Alloy. Write for information. 


es 


Have You a Composite Metal Problem? 
General Plate can solve it for you 


GENERAL PLATE 


Division of Metals & Controls Corporation 
41 FOREST STREET, ATTLEBORO, MASS. 

















still more urgent in the field of electronics, where eight 
institutions* account for more than half of the defense re- 
search now underway. Nearly two-thirds of the total college 


effort in electronics is devoted to defense research. Over 
S ig. R p 0 R CELA | a 425 qualified faculty members are available at 150 colleges 
474 having no electronics defense research assignments. Over 


400 qualified faculty members at 200 colleges are doing no 
S P 4 4 ! | L if ES electronics research. 

ai In electrical engineering, if the 636 qualified teachers 
SEND FOR YOUR COPY TODAY doing no research now were to undertake studies on only a 
quarter-time basis, the equivalent of 159 more full-time re- 
search scientists would be added to the nation’s research 


"Mechanical and Electrical Properties of Star Ceramic Pi force—making possible an increase of 72 per cent in defense 


































—— research manpower in electrical engineering. In the case 
ware poaceuam  «MUBLAC S21 INSULATION = THERMOLAIN of electronics, if all the qualified faculty members not now 
(148) (88) (920) ($301) 





active in research undertake defense assignments on a quar- 
ter-time basis, an increase of 32 per cent in the nation’s 
defense research could be achieved. 

In connection with the Research Council’s inventory, in- 
stitutions were asked to indicate special fields of electrical 
engineering in which one or more staff members were in- 
terested and competent in research. The answers are sum- 
marized in Table ITT. 


Table 1I—Institutions Reporting Competence 
in Special Fields of Electrical Engineering 





Number 


reporting 
Computing machines 81 
Dielectrics and electrical insulation 51 
Electrical control 116 
Electrical heating 50 
Electrical machinery and equipment 131 
Electrical power generation 80 
Electrical power transmission and distribution 99 
Facsimile and wirephoto 10 
High voltage research 11 
Illuminating engineering 56 
Magnetic materials and measurements 54 
Network theory 103 
Servomechanisms 101 
Telephone, telegraph, and teletype 33 
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Here is the kind of information you need for 







proper selection of ceramic bodies. It pro- Many research projects in electrical engineering require 
vides data on their electrical, thermal and specialized equipment not available at all schools. In gen- 
mechanical characteristics also helpful eral, however, if competent manpower is available, neces- 


sary equipment can probably be supplied to the potential re- 
| search workers. An incomplete inventory of items of spe- 
cialized equipment found only uncommonly at educational 
| institutions is to be found in the full report of the project.’ 


suggestions for design and application of 
porcelain parts. 













Take advantage of the know-how of STAR From an analysis of its survey, the committee has con- 
ceramic engineers. They have specialized | cluded that a substantial increase in both electrical engi- 
in the development of specific formulae to neering and electronics research in colleges and umniver- 


> sities can ke achieved by a conscientious effort to spread 
meet the needs of the electrical and other assignments more equitably. This will include an increased 


industries. If you have a design or produc- program at some schools now carrying only a small burden. 
tion problem involving porcelain, perhaps oUe 
STAR engineers can help you find an eco- ~ 2University of Michigan, New York University, University of Pennsyl 


. . . rania, Cornell University, Massachusetts Institute of Technology, Georgia 
nomical, practical solution. Salute al Saduadnae Wenmestenns Iles 


Institute of Technology, Pennsylvania State College, and University 0 
Florida. 













8Copies of the survey project, ‘“‘University Research Potential’’, are 
available from the Secretary of the Engineering College Research Coun- 
cil, Room 7-204, 77 Massachusetts Ave., Cambridge 39, Mass. at $1 each. 
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THE MALLORY 
INTERVAL TIMER SWITCH 


permits sequence time control of a 
series of circuits to a predetermined 
program time cycle. It consists, basic- 
ally, of a camshaft assembly employ- 
ing a series of cams. The assembly, 
driven by a synchronous motor, is 
actuated by a timer mechanism pro- 
viding quick make and break action. 
The range of operations of the interval 
timer switch is extensive . . . basic 
design and type standardization will 
permit its economical incorporation 
in many products. 


Mallory Timer Switches 
are easily adapted to 
your time control needs 


Time-tested and service-proved in millions of automatic 


washers and dryers, the Mallory Interval Timer Switch can 
be readily modified to suit most specific requirements and at 
a reasonable cost. 


It is a “mechanical brain”? that affords a high-quality, low-cost 
time cycle for the sequential operation of a host of appliances. 
It handles one or two circuits with equal ease . . . economically, 
dependably and for extremely long periods of time. 

Exciting new applications are continually being developed. 
Perhaps your product will bring more efficient, automatic 
operation to the household or factory, with the help of a 
Mallory Interval Timer Switch . . . the switch that opens up 
new markets through the improvement of old products. 
That’s service beyond the sale ! 

Mallory time control know-how is at your disposal. What 
Mallory has done for others can be done for you! 


Television Tuners, Special Switches, Controls and Resistors 


P.R.MALLORY & CO. Inc. 
TV Tuners 
Electrochemical Products 
; Capacitors Rectifiers 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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SERVING INDUSTRY WITH 


Electromechanical Products 
Resistors Switches 


Vibrators 


Mercury Dry Batteries 
Metallurgical Products 


Contacts Special Metals 
Welding Materials 
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For 36 Years ....a Dependable Source for 


SPECIAL STEEL WASHERS 


We are equipped to furnish several thousand sizes, 
shapes and forms 9/32” to 8” O.D., gauges No. 28 to 3/8”, 
depending on outside diameter. 

Washers can be furnished in various finishes including 
ELECTRO-PLATING, GALVANIZING, PARKERIZING, 
CYANIDE HARDENING. 

Delivery from stock on Standard and S.A.E. Washers 
and Riveting Burrs. 


JOLIET WROUGHT WASHER CO. 


JOLIET, ILLINOIS 








MODEL 400—for close work 


A small industrial, continuous duty 60 watt 
soldering iron for close work. Only 9” long, 
weighs 8 oz. Baffle plates keep handle 
cool. Ideal for chassis wiring or wherever 

@ compact constant-duty iron is required. 


EPIL Me Ta 


A constant-duty production-type, 
300 watt volume-use solder pot. 
Element wound directly around 
cast iron well for maximum trans- 
fer. Well size 22’ diameter, 2° 
deep. Holds 2 Ibs. solder. 


DRAKE ELECTRIC WORKS, INC. 


3656 LINCOLN AVE. CHICAGO 13, ILL. 
















Index of Bibliographies 


NNOTATED references to feature articles in earlier issues 
of ELECTRICAL MANUFACTURING were published during 
1951 on 29 subjects. Each of these bibliographies was prepared 
by the Editors to provide background data and information 
relating to a current feature article or some subject for which 
there was repeated requests from readers for information. 
These bibliographies are not available in reprint form, To 
examine the references included in each list, refer to the issue 
and page noted for each subject. 


Reliable Electronic Equipment, January 1951, page 216. List 
of eight references to earlier articles in ELECTRICAL Manv- 
FACTURING cited in a feature article under this title. 


Military Research and Design Requirements, February 195], 
page 120. Fourteen references to articles on Armed Services 
developments, each with a brief digest of the article. 


Variable-Speed Drives, February 1951, page 232. Fourteen 
articles listed in a bibliography at the end of a three-part 
article “Electric Drives with Speed Control” in the same 
issue. 


Crystal Rectifiers, March 1951, page 250. List of 25 refer- 
ences drawn upon in preparing the article “Crystal Rectifier 
Performance Evaluated.” 

Printed Circuits for Miniaturization, April 1951, page 142, 
Nine annotated references to articles published from time 
to time to keep readers informed as developments took 
place. 

Magnetic Recording in Product Design, April 1951, page 220. 
References to eight recent articles, each with a brief digest. 

Military Specifications for Plastics Dielectrics, April 195], 
page 238. List of seventeen references largely from Esc- 
TRICAL MANUFACTURING published with a feature article on 
this subject. 

Recent Application Data on Servomechanisms, May 1951, page 
109. Fifteen annotated references to recent articles on servo 
systems, amplifiers and transducers. 


Magnetic Amplifiers for Control Applications, May 1951, page 
122. Digests of 14 articles published since September 1948 
on applications for this new control component. 


Motor Temperature Ratings, May 1951, page 299. A bibliog- 
raphy of six annotated references compiled in connection with 
an article in the May issue. 

Early Articles on Servomechanisms, June 1951, page 1382 
Fifteen feature articles published preceding those listed in 
the bibliography of recent articles published in May 1951. 
page 109. 

Machinery Wiring, June 1951, page 208. Nine annotated 
references to articles on wiring standards, wiring design. 
components and examples of good wiring practice. 

Variable-Speed Drives, June 1951, page 260. References to 
sixteen feature articles in earlier issues on electrical, elec- 
tronic and mechanical drives with adjustable speed; each 
one has a brief digest. 

Properties of Conducting Materials, June 1951, page 272 
Five annotated references on design stresses and mechanical 
properties of materials having good electrical conductivity. 


Electronic Components, July 1951, page 216. Complete list 
of feature articles in earlier issues offering design data on 
components for electronic circuits; each of the 23 references 
is accompanied by a brief digest of the article. 


Motor Protection, July 1951, page 251. List of eleven recent 
feature articles presenting current design data on control 
and protection of motors. 


Electrical Insulation, August 1951, page 232. A comprehensive 
annotated bibliography of more than fifty references, show- 
ing the thorough editorial coverage of dielectric and insulating 
materials presented by ELECTRICAL MANUFACTURING. 


Motor Standards, September 1951, page 123. Ten references 
with brief digests tracing the development of NEMA motor 
standards. 


Product Finishes, September 1951, page 236. Sixteen recent 
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for your TOUGHEST Contact Applications 


Refractory fibsiloys may provide the answer 


When contacts interrupt short circuit currents they 
must be able to withstand the effects of severe 
arcing. Outstanding contact materials for this type 
of application are Refractory Gibsiloys. Not only 
do they stand up under arcing but they also resist 
mechanical wear, impact, and sticking. 


These contacts contain a high proportion of 
refractory materials such as tungsten, molybdenum 
or their carbides in combination with high con- 
ductivity metals such as silver or copper. Typically, 
oil immersed devices utilize copper base materials, 
while silver base materials are more appropriate 
for contacts operating in air. 


Properties of Refractory Gibsiloys 
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Odd Shapes Readily Produced 


The powdered metal molding technique permits contacts to 


be made from Refractory Gibsiloys in almost any shape 


required by a given application. There is no scrap loss, and, 


Conductivity Hardness 
(Hl.A.C.S.) (Rockwell B) 
Silver Tungsten 
Gibsiloy W-10 62% 63 
Gibsiloy W-13 53% 85 
Gibsiloy W-15 48% 95 
Silver Tungsten Carbide 
Gibsiloy WC-10 50% 85 
Silver Molybdenum 
Gibsiloy M-12 47% 73 
Copper Tungsten 
Gibsiloy UW-8 40% 85 
Gibsiloy UW-6 36% 92 
Copper Tungsten Carbide 
Gibsiloy UT-10 41% 95 


Silver Tungsten 
Refractory Gibsiloys most often used 
are the silver tungsten group. Those 
with higher tungsten content are 
harder and more resistant to the 
effects of arcing; those containing 
less tungsten and more silver have 
higher conductivity. 

GIBSILOY W-10 has exceptionally 
high conductivity among refractory 
contact materials. Typical applica- 
tions: Small circuit breakers using 
one pair of contacts per pole where 
it is desired to maintain low temper- 
ature rise with small contacts; main 
current carrying contacts on large 
breakers which are used for selective 
tripping operation and must carry 
short circuit currents for an appreci- 
able number of cycles. 

GIBSILOY W-13 is highly arc 
resistant and has moderately low con- 
tact resistance. Typical applications: 
arcing tips where conductivity higher 
than that of Gibsiloy W-15 is needed; 
circuit breakers using only one pair 
of contacts per pole. 

GIBSILOY W-15 is the hardest and 
most arc resistant of the silver tung- 
sten Refractory Gibsiloys. It is out- 
standing as a contact material for 
circuit breaker arcing tips. 


Silver Tungsten Carbide 
GIBSILOY WC-10 has a 
low rate of oxidation result- 
ing in low contact resistance 


Gibson contact materials, in addition to 
Refractory Gibsiloys, include Ductile 
Gibsiloys, silver, silver alloys, and 
palladium. Gibson contacts can be 
supplied unassembled or attached to 
contact supports. Send us your drawings 
for quotation or write us about your 
contact problems. Engineering assist- 
ance by specialists is available at all 
times to help you with your electrical 
contact applications. 





which does not change greatly with 
time. The effect of arcing on contact 
resistance is less pronounced than 
with mostrefractory contact materials. 


Silver Molybdenum 
GIBSILOY M-12 is a highly refrac- 
tory material and withstands the 
effects of severe arcing. It weighs 
less and costs less than Gibsiloy 
silver tungsten, and it absorbs and 
conducts large amounts of heat 
quickly. Its principal application is 
in arcing tips. 


Copper Tungsten 
The copper tungsten type Gibsiloys 
contain no silver and therefore are 


SW FI 
Gipson Etectric COMPANY 


$349 Frankstown Ave., Pittsburgh 21, Pa. 





in many instances, no machining is required. For this reason, 
economical production is possible while maintaining the 
highest standards of quality. 


less expensive than the foregoing ma- 
terials. Their refractory properties 
are comparable to the Gibsiloy silver 
tungsten materials, and their con- 
ductivity is only moderately lower. 
When used in air, however, their con- 
tact resistance is higher; therefore, 
they are most often used in oil im- 
mersed apparatus. Typical applica- 
tions: arc runners; arcing tips on air 
circuit breakers, especially on breakers 
having intermediate contacts; main 
contacts, make-and-break contacts, 
and arcing tips in oil immersed cir- 
cuit breakers; contacts for oil im- 
mersed contactors and transformer 
tap changers. 

GIBSILOY UW-8 has an especially 
good combination of high conduc- 
tivity and wear resistance, therefore 
is used in oil immersed contactors. 

GIBSILOY UW-6 is more refrac- 
tory than Gibsiloy UW-8 and has 
lower conductivity. It is used for arc- 
ing tips both in air and oil and for 
make-and-break contacts in oil. 


Copper Tungsten Carbide 
GIBSILOY UT-10 has exceptional 
hardness and will withstand high 
impact forces. Because of its great 
resistance to mechanical and elec- 
trical wear it is ideal for heavy duty 
sliding contacts such as are used in 
transformer tap changers. 
It is most often used in oil- 
immersed apparatus. 
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TEMPERATURE 
CONTROLS 








TYPE MC 


Therm-O-Disc positive snap action 
controls give accurate temperature 
control and maintain calibration ... 
by means of the THERM-O-DISC 
FREE DISC PRINCIPLE. 


Circuits are made and broken quick- 
ly and cleanly, at rifle bullet speed 
— assuring long contact life. 


The bi-metal disc is free to expand 
or contract and maintains its cali- 
bration, as it is not restrained in 
any way. 


Because of the very high contact 
pressure, together with the free bi- 
metal disc principle, they are best 
able to withstand shock, vibration 
or altitude. 


Therm-O-Disc controls are widely 
used in commercial and military 
applications for controlling tempera- 
ture and as high limits. They are 
available in many types and ratings 
+ « « Constructions open, enclosed, 
immersion or hermetically sealed 
+ « « normally closed or normally 
open contacts in all types. Also 
Manual Reset available in one 
model. 


As these controls are calibrated to 
order, the minimum size order ac- 
cepted is for quantity of 50, unless 
order is for sample. 











TYPE HD 


THERM-O-DISC, INCORPORATED 
127 CROUSE STREET, MANSFIELD, OHIO 


Remember the Risk — Use Therm-O-Disc 
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articles on problems of surface protection and appearance 

as an integral part of design. 

Electrical Contacts, September 1951, page 238. List of nine 
feature articles on contact materials and problems of circuit 
interruption included in recent issues. 

Electronic Control of Motor Speed, September 1951, page 252. 
Nineteen annotated references to recent articles presented in 
a continuing program of reporting and analyzing develop- 
ments in this rapidly growing field. 

Metallic Rectifiers, October 1951, page 284. Seven articles 
appearing during recent years marking developments in this 
field of growing importance. 

Case Histories of Plastics Design, October 1951, page $14, 
Selected list of twelve recent articles presenting primarily 
case-history reports on plastics and related materials. 

Product Design and Appearance, October 1951, page 334. Con- 
tinuing series of articles (23 since January 1950) discussing 
appearance design problems, the need for close collaboration 
between designer and stylist, and specific data for guidance 
in designing for good appearance. 

Plastics Molding Techniques, October 1951, page 379. List of 
nine recent feature articles published on production methods, 
molding problems, mold design and related plastics applica- 
tion subjects. 

Engineering Testing, November 1951, page 124. Nineteen arti- 
cles presented during the past two years on various phases 
of engineering laboratory testing as an aid to product de- 
velopment. 

Applied Electronics, December 1951, page 113. Extensive list 
of 45 references covering significant developments during the 
past three years in electonic components and applications of 
electronic circuits and controls to industrial and commercial 
equipment. 

Product Design Abroad, December 1951, page 136. Seven arti- 
cles discussing the design requirements of overseas markets 
and design trends in products made abroad. 

Dielectric Materials, December 1951, page 242. References to 

five recent articles relating to the designer’s experience in 

applying new types of dielectrics. 


INDUSTRY 
STATISTICS 


Machine tool output reaching mass pro- 
duction level with new orders increasing as 
output climbs. Industrial electric truck ship- 
ments more than double last year. TV pro- 
duction down 8 per cent from last year; 
major appliances except clothes dryers down 
20 to 30 per cent. Aluminum, copper and 
rubber production up. Basic CMP regulation 
undergoes extensive revision. New list of 
alternates reports relative availability of 
400 materials. 





Machine Tools—With output now moving into the mass 
production stage, factory shipments in October scored the 
largest month-to-month increase in nine years, according 
to the National Machine Tool Builders Association. The 
index of shipments rose to 220.7 from 189.8 in September, 
while the ratio of unfilled orders to the demonstrated pro- 
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SELF-LOCKING SOCKET SET SCREWS 


ORIGINATED BY UNBRAKO 


--. the screws that won’t work loose 


Unique counterclockwise knurls 

make these UNBRAKO Set Screws 
self lockers, prevent creep and subsequent 
loosening. Because UNBRAKO Self-Locking 
Set Screws stay tight, even in poorly 
tapped holes, they reduce maintenance 
costs and production losses. Write for 
descriptive literature. STANDARD PRESSED 
STEEL Co., Jenkintown 9, Pennsylvania. 


SPS recommends STANDARDS — #4 to 1" 
available in UNBRAKO distributors’ stocks. 

Ask your UNBRAKO distributor about 
deliveries. You'll be pleasantly surprised. 
Even in the larger sizes, you'll find deliveries 
of UNBRAKO Screws are good. 


UNBRAKO SOCKET SCREW DIVISION 
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PULP PRODUCTS DEPARTMENT 


YH Meee ee 


230 Park Avenue, New York 17, N. Y 





Yor HIGHEST ELECTRICAL 


P-2406-CCT 
Plug —- with cable 
clamp in top. 


$-2406-SB 
Socket with shallow 
bracket for flush 
mounting. 


HOWARD B. Jones Division 


CINCH MANUFACTURING CORPORATION 
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SUBSIDIARY OF UNITED-CARR FASTENER CORP 





35 E. Wacker Drive, Chicago 1, Ill. 










duction rate in October declined to 22.2 to 1 from 23.5 to 
1 in September. New orders placed with manufacturers jn 
October were only slightly greater than in the previous 
month, the index rising to 398.6 as compared with 380.2 
in September. The NMTBA index is based on average an- 
nual shipments in the period 1945-47 as 100. 

Two factors have contributed to the increase in ma- 
chine tool output. First has been the expansion of their 
own plant facilities by machine tool builders during the 
past six months. Second has been the subcontracting of 
parts and assemblies to manufacturers of heavy industrial 
machinery. Makers of printing, canning, packaging, food 
processing and similar machinery are now being cut back 
in materials for the normal production of their products 
and are being diverted by NPA into subcontracting for 
machine tools. 

The Armed Forces, meanwhile, are completing their 
compliance with a Munitions Board directive to release 
their mothballed stocks of more than 50,000 machine 
tools of World War II for current military producers. Ma- 
chine tool makers now get superpriorities for materials 
and facilities, and an increased supply of government 
funds for expansion and working capital. 

General Industrial Machinery — Shipments of fans, 
blowers and related equipment during the first three 
quarters of 1951 were valued at $90 million as compared 
with $65.8 million in the same period last year. Unit 
heater shipments amounted to $44 million, up 57 per cent 
over the first three quarters of 1950. Industrial electric 
truck shipments during the same period totaled 4,537 
units as compared with 1,985 units in the first three quar- 
ters of 1950. Unit sales of mechanical stokers during the 
first ten months of 1951 were almost even with sales for 
the same period last year, 20,528 vs 20,859. 

Radio and TV Receivers—Radio receiver production in 
the first ten months of 1951 totaled 10,953,201 sets com- 
pared with 11,974,300 receivers in the same 1950 period 
according to industry-wide estimates of the Radio-Tele- 
vision Manufacturers’ Association. The 1951 total included 
5,646,642 home radios, 1,191,823 portables and 4,114,736 
automobile sets. Television receiver production in the first 
ten months of 1951 dropped to 4,382,724 units from 5,- 
872,000 sets in the corresponding ten months of 1950. 
According to an industry spokesman, television receiver 
production has leveled off at approximately 400,000 sets 
a month, which is the industry’s capacity under present 
restrictions on the use of critical materials. 

Radio receiving tube sales in the first ten months of 
1951 aggregated 314,932,857 units compared with 304,- 
910,357 units in the same period last year. Of the 1951 
total, 211,273,000 units were shipped for use in new sets 
and 78,940,247 were sold for replacements. Sales to gov- 
ernment agencies accounted for 5,681,734 units and 19,- 
037,876 tubes were exported. 

Major Appliances—Factory sales of standard-size house- 
hold vacuum cleaners in October totaled 259,469 units, 
an advance of 24 per cent over 210,086 units in Septem- 
ber and 22 per cent below the 331,445 units sold in Oc- 
tober a year ago according to industry-wide figures re- 
ported by the Vacuum Cleaner Manufacturers’ Association. 
Clothes washer sales in October totaled 297,210 units 
as compared with 313,756 in September, a loss of 5 per 
cent, according to the American Home Laundry Manu- 
facturers’ Association. Sales of automatic tumbler driers 
hit a new monthly high in October of 59,299 units, up 
36 per cent over the 43,752 units in the preceding month, 
and up 105 per cent over the 28,882 units in October 
1950. Ironer sales in October rose to 29,800 units as 
compared with 18,300 in September, but were 37 per 
cent below the 47,500 sold in October a year ago. 

Sales of refrigerators by NEMA member and reporting 
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Pipe, Gauge Glasses, Lightingware, Optical Glass, Glass Components L 


Are you 
the ‘8 ball” for plastic molds? 


The drawing at the right shows billiard balls being formed in expendable 
molds made of GLASS by Corning. When the plastic is set and cured, the 
glass mold is cracked off and the ball is ready for finishing. 


Why GLASS? 


1. Lower cost. Either permanent or expendable glass plastic molds are rela- 
tively inexpensive to make. Its hard, smooth surface also reduces finishing 
time required for molded objects. 

2. Accuracy. Its low coefficient of expansion assures dimensional stability. 

3. Availability. Glass is a noncritical material. No allocations; no short- 
ages. It’s available now. 

4. Curing. Plastics enclosed in glass molds can be heated effectively by 
dielectric fields which may reduce curing time. 

5. Nonadhesive. The formed object does not stick to the glass mold. Glass is 

also suitable for molding many articles made of low-melting metals involving 

surface temperatures as high as 600° F. and, in special cases, up to 1500° F. 


Other uses for glass 


Additional features of glass, such as controlled transparency, heat indiffer- 
ence, good electrical qualities, chemical inertness, recommend it as an engi- 
neering material for hundreds of product applications. In the great reservoir 
of glass formulas developed by Corning may be just the one that you need. 
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Write today for 
the booklet, 
“GLASS — its in- 
creasing impor- 
tance in product 
design.” 





CORNING GLASS WORKS CORNING GLASS WORKS, Dept.EM-1,Corning, N. Y. 
| Please send me your 12-page illustrated booklet, “GLASS — | 
CORNING, NEW YORK its increasing importance in product design." 
| Name_ Title cieelieai 
Corning meant research i Glatt | 
Company ncaa 2 
| | 
VISIT THE NEW CORNING GLASS CENTER Address - —____—__— 
Technical Products Division: Laboratory Glassware, Signalware, Glass | City . Zone_ State_ j 
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SEND FOR THIS 


ZIP-GRIP* 
— Action 
Demonstrator 


-.and see why— 



















zIP-GRIPS* defy vibration, jolts, shocks 
..-""Do Not Loosen in Normal Service” 
says Reo Motors, Inc., makers of “Amer- 
ica’s Biggest Selling Power Mowers”. 


ZIP-GRIP* licks vibration and locks 
securely, without the use of lock nuts, 
wires, deformed or riveted threads and 
has no damaging effect on the tap hole 
or shaft. Proven on over 100 products. 


The demonstrator shows you how 
ZIP-GRIP’s* exclusive Contra-Thrust ac- 
tion, together with Interference Fit, pro- 
| vides this positive self-locking effect. 


ZIP-GRIP* is available in all materials, 
and all popular or special sizes. 


Along with your z1p-crip* Action Dem- 
onstrator we will send you, without 
{ cost, an illustrated Data Sheet and an 
| offer of Engineering Test Samples to 
help solve puzzling set screw applica- 
tions on your products. Write today 
" for all these, without charge or obli- 
| gation of any kind. 


*#PAT. PEND. 
Socket and Headless 


at SET SCREWS 


crevy 
& DAifg. Co. 


112 Main St. Bartlett, Ill. (Chicago suburb) 
We Specialize in Solving Puzzling Set Screw Problems 
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companies showed a slight decline in October from the 
preceding month—209,263 vs 215,459 units. Farm and 
home freezer sales also dropped somewhat in October as 
compared with September—60,451 vs 67,968 units. Elec- 
tric range sales in October, as reported by NEMA, rose 
15 per cent over those of the preceding month—110,203 
vs 96,182 units, while electric storage water heater sales 
were up 26 per cent—52,605 vs 41,522 units. 

Heating Equipment—Oil burner sales during the first 
three quarters of 1951 amounted to 497,386 units, a de- 
cline of 26 per cent from the 669,237 units sold in the 
same period of 1950. Warm-air furnaces of the forced air 
type sold during the first three quarters of 1951 totaled 
467,488 units, off 19 per cent from the 575,824 units sold 
in the comparable period last year. 

Aircraft—Total shipments of civil aircraft during the 
first three quarters of 1951 were 26 per cent less in num- 
ber—2,039 vs 2,769 units—and 15 per cent less in value— 
$61.4 million vs $71.9 million—than shipments made dur- 
ing the same period last year, according to a report issued 
jointly by the Bureau of the Census and Civil Aeronautics 
Administration. Unfilled orders for planes of 3,000 pounds 
airframe weight and over amounted to 675 at the end of 
September. 

Dehumidifiers—Industry-wide sales of air drying equip- 
ment are expected to top 60,000 units in 1951, about one- 
third more than the 1950 total of 45,000 units and more 
than double the 25,000 sold in 1949. Next year’s sales will 
climb further, if materials are available, refrigeration and 
air conditioning manufacturers predict. 

Farm Pumps—F actory shipme nts of domestic water sys- 
tems in October totaled 53,497 units valued at $5.3 mil 
lion, according to the Bureau of the Census. This represents 
an increase of 19 per cent both in number of units and in 
value of shipments over the preceding month. Jet-pump 
systems accounted for 63 per cent of the number of units 
and 64 per cent of the value of shipments of all domestic 
water systems in October. Total shipments for the first ten 
months of 1951 amounted to 535,610 units valued at 
$51.6 million as compared with 606,865 units valued at 
$50 million in the same period of 1950. 

Electric Housewares—Factory shipments reported by 
NEMA member companies during the first ten months of 
1951 continued to show a mixed trend as compared with 
shipments in the first ten months of last year. Unit ship- 
ments for 1951 vs 1950 are as follows: Air heaters—389,- 
444 vs 465,763; coffee makers, pots and urns—894,886 vs 
947,032; flat irons (traveler type)—238,829 vs 204,747; 
standard household automatic irons—3,212,864 vs 3,041,- 
101; steam irons—1,606,051 vs 1,214,458; food mixers— 
342,538 vs 409,364; grills and waffle irons—1,032,997 vs 
1,364,970; hot plates and disc stoves—313,587 vs 396,487; 
roasters—353,619 vs 307,494; and automatic toasters— 
2,342,779 vs 2,811,548. 

Aluminum—With the Pacific Northwest power situation 
back to normal, the Aluminum Association reports that 
production again has hit its stride. Primary aluminum pro- 
duction during October totaled 145,293,592 Ib, an in- 
crease of 6,436,062 lb over September and _ followed 
closely the output in July and August. Shipments of sheet 
and plate reported by the Association’s Sheet Division also 
showed an increase over September — 83,221,117 Ib in 
October as against 77,670,405 lb the preceding month. 
October shipments of permanent (and semipermanent) 
mold rough castings (except pistons) reported by members 
of the Association’s Foundry Division were 2,645,725 |b, 


an increase of about four per cent over September ship- 
ments of 2,544,405 Ib. 


Rubber—Near capacity production is expected in 1952, 
according to industry reports, with sales running about 6 


ELECTRICAL MANUFACTURING 





Another development using 


B. F. Goodrich Chemical Company raw materials 


i 2 


OIL HUNT 
UNDER WAY! 


\ 


_— geophysical cables on the truck 
are used to hunt for oil. Wires are 
connected to vibration detectors at reg- 
ular intervals. Charges are exploded un- 
derground and the results recorded on a 
seismograph instrument on the truck to 
determine the presence of oil. 


These geophysical cables are Geon 
jacketed and if there ever were a use that 
fitted Geon’s many advantages, it is this 
one! The cable is reeled out through 
underbrush, swamps, under water, over 
rocks or desert sand and up and down 
mountain sides. Because it is hauled and 
dragged over all kinds of terrain, it must 
be tough and abrasiv.:-resistant, ready 
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for use over and over again. 


It must also be moisture and water 
proof and here again Geon comes through 
brilliantly. It must always be flexible, in 
ice-cold climates or tropical desert— 
another advantage of Geon polyvinyl 
materials. These cables must be brightly 
colored for coding and easy pickup in 
heavy brush. 

Geon takes any color well—and it 
“takes” all kinds of punishment. For 
Geon materials resist heat, cold, weather 
and wear—gas, oil and many chemicals, 
Geon’s many advantages make it ideal 
for scores of civilian and defense uses. 
Demand now exceeds supplies, but 


B. F. Goodrich Chemical Company 
does not make this cable. 
We supply only the raw materials 
for the insulation and jacketing. 

7. 


Geophysical cable made by Vector 
Mfg. Co., Houston, Texas. 


limited quantities are available for de- 
velopment work. For technical assist- 
ance, please write Department GG-1, 
B F Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
In Canada: Kitchener, Ontario Cable 
address: Goodchemco. 


GEON RESINS ¢ GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable. 


GEON polyvinyl materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers « HARMON organic colors 
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jo ew ZENITH 
Multi-Circuit 
CRA ia 


Ideal for 
Hundreds of 
Electrical Operations 


The Zenith Multi-Circuit Cycle Timer is specially designed to 
accurately time any operation for electrical display signs, indus- 
trial furnaces, electrical appliances, laundry equipment, dry 
cleaning machinery . . . may be set for on and off periods 
with as many circuits as desired. Can be furnished without 
synchronous motor for elevator control, limit switch and similar 
operations. Available now! 





































For information on volts, cycles and circuits as well as prices— 
send for illustrated Bulletin No. 142. 


ZENITH ELECTRIC CoO. 


152 West Walton Street Chicago 10, Illinois 


SOLDERING LUGS 


Sherman can end your Lug problems with high 
quality, low cost Round End Soldering Lugs. 
A complete range of sizes available for prompt 
delivery. Write for Bulletin No. 6. 


H. B. SHERMAN MFG. CO. 


Battle Creek, Michigan 






















per cent ahead of the record-breaking 1951 total of $5 
billion. Total rubber consumption for the United States 
is estimated at 1,336,000 tons for 1952, an increase of 8 
per cent over 1951. Of this total, approximately 65 per 
cent will be synthetic. 

Copper—Refined production of copper in November 
totaled 103,614 tons as compared with 104,148 tons in 
October. Mine output in the United States during Novem- 
ber totaled 80,938 tons as against 85,778 tons in October, 
Foreign mine output in November continued at the ad- 
vanced level reached in October, with production of 121,- 
549 tons. This is about 10,000 tons more than the monthly 
average in the earlier part of the year. 


NPA Makes Wide Revisions 
in Basic CMP Regulation 1 


The National Production Authority has announced a 
wide range of revisions in its Controlled Materials Plan 
Regulation 1 which sets forth the basic rules of CMP. In 
the newly amended regulation, NPA has incorporated all 
four previous amendments to the regulation. The regula- 
tion, and Directions 1, 2, 3, 4, 6, 7 and 8, have been 
brought together into a new document, thus providing a 
single source for all provisions of the regulation. 

Because of the large number of changes which have 
been made, all persons whose operations are governed by 
the regulation should study it carefully. Principal among 
the changes is an amplification of the definition of con- 
trolled materials. This now reads: 


“Controlled Materials means domestic and im- 
ported steel, copper and aluminum in the forms and 
shapes indicated (in Schedule 1 of CMP Regulation 
1) whether new, remelted, rerolled or redrawn, in- 
cluding used and second quality materials, shear- 
ings and material sorted from scrap which are sold 
for other than remelting, rerolling or redrawing 
purposes.” 


In addition, a number of steel, copper and aluminum 
materials have been added to Schedule 1. Items formerly 
included under several general headings are now spelled 
out. Schedule 1 revisions will go into effect with second 
quarter 1952 allotments. 

Another change in the regulation extends from seven 
to 15 days, after expiration of a quarter, the period during 
which a controlled materials consumer may accept a carry- 
over order originally placed for delivery in the previous 
quarter. This provision becomes effective Jan. 1, 1952. 

Under the amended regulation, the manufacture of any 
product containing controlled materials is forbidden un- 
less the manufacturer has an authorized production sched- 
ule. 

The amended regulation incorporates official interpreta- 
tions which have permitted the use of a DO rating on 
orders for products or noncontrolled materials for delivery 
after the expiration of the quarter for which the related 
allotment is valid. (For details: NPA release 1528: Federal 
Register of Nov. 24, 1951.) 

The latest List of Basic Materials and Alternates, re- 
leased by DPA reports the relative availability of nearly 
400 materials and emphasizes that a growing number of 
materials are in insufficient supply for defense and essen- 
tial civilian demands. Many alternate materials, according 
to this report, are showing a more stabilized pattern of 
supply. Metals, however, are consistently tighter with 
the exceptions of sheet and strip steel. 

Copies of this report may be secured from any district 
or regional office of the Department of Commerce, er by 
writing direct to the Editor, List of Basic Materials and 
Alternates, Salvage Division, NPA, Washington 25, D. C. 
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